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TUESDAY, APRIL 19, 1955 


UNITED STATES SENATE, 
SUBCOMMITTEE ON IRRIGATION AND RECLAMATION OF THE 
CoMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Washington, ER 

The subcommittee met, pursuant to call, at 10 a. m., in room 224, 
Senate Office Building, Senator Clinton P. Anderson (chairman of 
the subcommittee) presiding. 

Present: Senator Clinton P. Anderson, New Mexico (chairman of 
the subcommittee 

Present also: Stewart French, general counsel; N. D. McSherry 
assistant chief clerk; Goodrich W. Lineweaver, staff member for 
reclamation; and Elmer K. Nelson, consulting engineer. 

Senator ANDERSON. The hearing will be in order on Senate 516 
May we have in the record in the first place a copy of the bill, Senate 
516, and then a copy of the report of the Department of the In- 
terior dated February 16, addressed to Senator Murray, with refer- 
ence to this bill, and a copy of letter of March 2 of Donald R. Belche: 
Assistant Director of the Bureau of the Budget. 

(The bill S. 516, the report, and the letter referred to follow: 


[S. 516, 84th Cong., Ist sess.] 


A BILL To amend the Act of July 3, 1952, relating to research in the develop: 
waters 


Be it enacted by the Senate and House of Re prese ntatives of the United States 
America in Congress asse mbled, That the Act of July 3, 1952 (66 Stat. 328: 42 
U.S. ©., sees. 1951 ff.), is hereby amended as follows: 

(1) By modifving subsection (a) of section 2 of said Act so as 
means of research grants and contracts as set forth in subsection (d) of this section 
and by use of the facilities of existing Federal scientific laboratories within the 
monetary limits set forth in section 8 of this Act, to conduct research and technical 
development work, to make careful engineering studies to ascertain the lowest 
investment and operating .costs, and to determine the best plant designs and 
conditions of operation’’. 

(2) By modifying section 8 of said Act so as to read: ‘“There are authorized to 
be appropriated such sums, but not more than $6,000,000 in all, as may be re 
quired (a) to carry out the provisions of this Act during the fiscal years 1953 to 
1963, inclusive, (b) to finance for not more than two vears beyond the end of said 
period such grants, contracts, cooperative agreements, and studies as may ther 
tofore have been undertaken pursuant to this Act, and (c) during the same add 
tional period plus one more vear, to correlate, coordinate, and round out the results 
of studies and research undertaken pursuant to this Act. Departmental expenses 
for direction of the program authorized by this Act and for the correlation and 
coordination of information as provided in subsection (da) of its section 2 shall not 
exceed $1,500,000, and not more than $500,000 shall be expel ded for research and 
development in Federal laboratories. Both of said sums shall be scheduled for 
expenditure in equal annual amounts insofar as is practicable 
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DEPARTMENT OF THE INTERIOR, 
OFFICE OF THE SECRETARY, 
Washington, D. C., February 16, 1955 
Hon. James E. Murray, 
Chairman, Committee on Interior and Insular Affairs, 
United States Senate, Washington, D. C. 


My Dear SENATOR Murray: You have requested a report on 8S. 516, a bill 
to amend the act of July 3, 1952, relating to research in the development and 
utilization of saline waters. 

‘he act of July 3, 1952 (66 Stat. 328, 42 U. 8S. C., 1952 edition, sees. 1951ff) 
authorized the appropriation of a total of $2 million to enable this Department 
to carry on, through contracts with private scientists and engineers, educational 
institutions, scientific organizations, and engineering firms, a 5-vear research 
program looking to ‘‘the development of practicable low-cost means of producing 
from sea water, or from other saline waters, water of a quality suitable for agri- 
cultural, industrial, municipal, and other beneficial consumptive uses * * *,”’ 

Enactment of S. 516 would modify the basic act by extending the period under 
which operations can be conducted under it, by increasing the amount authorized 
to be appropriated for the conduct of these operations, and by permitting research 
to be carried on to a limited extent in existing Government laboratories. 

It is the recommendation of this Department that 8S. 516 be enacted. 

Continued expansion of our industries, our growing populations, and expand- 
ing agricultural production have increased tremendously the demand for larg: 
quantities of fresh water. This continued growth and expansion has placed 
severe drain on our water resources in certain areas. In many instances, new 
reservoirs have had to be constructed and water transported over great dis- 
tances, in other cases the water supply has been supplemented by new wells 
which have lowered the water table. The pumping of ground water for irrigation 
in many areas has been at rates considerably above the safe vields as estimated 
by the United States Geological Survey. The sources of water on which we 
normally rely are gradually being exhausted and, through use and reuse, the 
supplies derived from these sources are being contaminated. The need for 
finding additional fresh water sources therefore is obvious. 

Results during the past year have demonstrated the need for, and usefulness 
of, a Government program of this nature. Most industrial firms do not feel 
justified in carrying on the development of saline water-conversion equipment 
beyond certain improvements in present equipment. To accomplish the demin- 
eralization of large quantities of saline water at a fraction of the present cost 
will, however, require much more development of new principles and processes 
than improvements in present processes. The Government program assures that 
research and development investigations will continue both on the development 
of new and untried methods and on improvements in present methods. 

At the beginning of the program, the cost of converting sea water to fresh 
water by the best processes in use was estimated at about $400 to $500 an acre- 
foot. Accordingly two cost goals were set for the initial 5-year phase of the 
program, one for water for municipal and similar purposes and one for irrigation 
water. (For these criteria, no distinction is made as to whether the water to be 
converted is sea or brackish water.) These goals were $125 and $40 per acre-foot 
(38 and 12 cents per 1,000 gallons), respectively, and they were believed, on the 
basis of data then available, to represent about the maximum that could be borne 
by these types of use. Although considerable work remains to be done before 
those initial goals are fully realized, they are being approached and it is believed 
they can be reached and lowered if the research is continued. In other words 
the results to date indicate that the conversion of sea water to fresh water at a 
price which municipal users and some industries might pay and the conversion of 
saline water to irrigation uses may be in sight. 

Recent results have indicated that no single process will provide fresh water for 
all purposes at all locations and under all circumstances. Thus it is desirable that 
several different principles, processes, and combinations of processes be investi- 
gated and developed cone urre ntly. In addition, it is becoming increasingly ap- 
parent that nonconventional low-cost energy (e. g., solar, wind, geothermal 
energy, etc.) must be investigated in connection with process development and 
use. 

Preliminary results obtained from one v: apor-compression investigation and 
extrapolated to large-scale operation indicate a good possibility of producing fresh 
water from sea water for approximately one-fourth the cost of distilling water by 
any process in use at present. 
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Preliminary estimates for a critical pressure device of large capacity likewise 
indicate that fresh water may be obtained from sea water at costs much below 
those of existing processes if 2 or 3 critical problems now under research study 
can be solved. 

Other processes under development include an ion transfer membrane deminer 
alizer Which is undergoing field tests at the present time; various aspects of the 
vapor compression distillation process, some of which will reach field-testing stage 
next year; solar distillation, solvent extraction, freezing, osmotic processes, and 
ultrasonics. 

Initially, most of the research and development on processes has been on a 
relatively small-scale laboratory basis and only nominal expenditures have been 
required. Much of this exploratory and more or less fundamental research needs 
to be continued. However, as individual processes which show sufficient promise 
are developed in the laboratory, pilot plants or field tests become necessary 
Such tests are essential in order to obtain reliable cost estimates and information 
on the durability of the unit, down time, production capacity, power requirements 
corrosion, ete. Developmental work, including field tests of this type, is more 
costly than laboratory investigations 

Under the provisions of the Saline Water Act of 1952, all work undertaken pur 
suant to that act must be completed prior to July 15, 1957, the anriversary of the 
date of the first appropriation to implement it Not only all research activities 
and field tests under contract but also all reports thereon and the correlation and 
coordination of all data must be completed by that date. 

Since most research and development contracts are for a period of about a vear 
t would thus be necessary to terminate most active research contracting by about 
December 1955 to permit completion of the work under the contract and final 
reporting of the results and conclusions of the program by July 1957. Only a 
small portion of the appropriations for fiscal year 1957 could be utilized for con 
tract research just at the time when the need for advanced research and develop 
ment of promising processes is expected to be paramount. 

To permit continuity and the attainment of the prograim’s goals, an extension 
of time is desirable. The results obtained to date are, as has already been noted, 
sufficiently encouraging toindicate that, if the activity is given sufficient time 
economical processes for the treatment of brackish water and sea water will be 
leveloped. Research of this type is perforce long-range in character. Unless 
assurance can be given to the private firms and research organizations who are 
serving or will serve the program as contractors that promising studies will be 
carried to completion, we will have difficultv achieving worthwhile results even 
in fiscal years 1956 and 1957. Assurance that the program will not be interrupted 
is needed now if we are to undertake research that will not be completed until 
after fiscal year 1957. Interruption or abandonment of the program after fiscal 
vear 1957 would, in any event, dissipate a large part of the valuable results already 
achieved or anticipated, with a consequent loss to the Government 

Since the initiation of the research program under the act of July 3, 1952, 
excellent cooperation has been received from various organizations. Efforts are 
continually being made to encourage private development of | 
interest industrial firms in the problem. The expansion of our 
tion proposed in 8. 516 to permit an expenditure up to $500,000 for research to be 
‘conducted in existing Government laboratories would, however, prove advat 
tageous in a number of wavs. Several individual scientists have had ideas o1 
processes worthy of at least exploratory research effort but do not have laborat 


rocesses and LO 


asic author 


facilities available. Some would be agreeable to having the research carried o it 
1 Government laboratory but the research has not been carried out because of 
ipparent lack of authority to utilize such laboratories. Government scientists 
some cases, have worthwhile research to propose in which they and their labora 
tory are best qualified to proceed Another area in which operations in a Gover 
ment laboratory would be valuable is in making unbiased comparisons of process 
and in confirmation of research results In some cases, Federal scientific organiza 


tions offer the only satisfactory personnel and facilities to conduct certain 
vations, 

The Bureau of the Budget has advised that there would be no objection 

ibmission of this report to your com! 1ittee but that no commitment can be mad 
it this time with respect to the amount of $6 million which the bill, if enacted 

ould authorize to be appropriated 

Sincerely vours, 
Frep G. AANDAHI 
Assistant Secretar / of the Inte or 
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EXEcUTIVE OFFICE OF THE PRESIDENT, 
BurReAU OF THE BuDGET, 
Washington 25, D. C., March 2, 1955 
Hon. JAMES EF. Murray, 
Chairman, Committee on Inte rior and Insular iffairs, 
United States Senate, Washington 25, D. C. 


My Dear Mr. CuarrMan: This will acknowledge Mr. Stewart French’s letter 
of January 20, 1955, requesting the views of the Bureau of the Budget on 8S. 516, 
a bill to amend the act of July 3, 1952, relating to research in the development 
and utilization of saline waters. 

The proposed legislation would amend the existing act by extending the life 
of the program from 5 years to 10 years for active research with 3 additional 
years to complete existing research projects and to correlate data and publish 
results. In addition, this bill would increase the maximum authorization for the 
program from $2 million to $6 million. Within this authorization the maximum 
amount for departmental expenditures would be raised from $500,000 to 
$1,500,000. The amendment further permits the expenditure of not more tha: 
$500,000 for work in Federal laboratories. 

The Department of the Interior and the National Science Foundation have 
reported to this Bureau that they consider this to be an important area of research 
and therefore recommend enactment of this legislation. 

The Bureau of the Budget concurs in the views expressed above and recommends 
that your committee give faborable consideration to this bill. 

Sincerely yours, 
Donaup R. BELCHER, Assistant Director 


STATEMENT OF HON. FRANCIS CASE, UNITED STATES SENATOR 
FROM THE STATE OF SOUTH DAKOTA 


Senator Casze. Mr. Chairman, with your indulgence, I would like 
to talk informally. 

Senator ANDERSON. I think it would be fine if you would do that. 

Senator Case. Thank you, Mr. Chairman. 

S. 516, as I am sure the committee knows, is a bill to carry forward 
the program authorized by the act of July 3, 1952, authorizing re- 
search in the development and utilization of saline waters. The 
chairman of this committee has a great deal of background on this 
whole subject of water. He was one of the Senators who was inter- 
ested in the adoption of the act of July 3, 1952. He was most helpful 
on the floor in its passage and in getting funds to implement the act. 

Research into the development and utilization of saline waters has 
been going forward under provisions of the act, very well. But we 
did not start too soon. Last year I was at the White House on two 
different occasions when I heard the President of the United States 
say that he regarded the increase of our water resources as the most 
important problem we have. He described water as the most critical 
natural resource that we have. 

Yesterday, the Chief of Engineers, Gen. Samuel D. Sturgess, 
appeared before the Committee on Public Works, and made the 
statement that our use of water in this country has increased by 4 
times in the last 50 years. Someone asked, ‘““What does that mean on 
a per capita basis? The population has gone up, and naturally it 
would increase.”’ The answer is that the population has gone up 
about twice, and we are using twice as much water per capita as we 
did. So, water demand, whatever the cause, is twice what it was at 
the opening of the century. 

Senator ANDERSON. Did he anticipate a continuing growth in the 
utilization of water? 


Asda 
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Senator Case. Hedid. Regardless of whether we have a per capita 


increase or not, if total demand increases 4 times in 50 vears, and we 
are dealing with an exhaustible resource in certain areas and a dwin 
dling resource in other areas, the importance of research in devices to 
recover used water or to increase the supply of water by conversion of 
brackish water becomes self-evident. 

senator ANDERSON Before whom Was this testimony ¢ 

Senator Case. The Committee on Public Works. It was a state 
ment on the total program of the ¢ ‘orps of Kneineers, opehing a series 
of hearings on flood control, river and harbor projects. 

Senator ANDERSON. Senator Case, has it not been your expericnce, 
living a long time in the West, that a great many industries in the 
West can look forward Lo development only if watel supplies keep 
pace W ith technoligical devel spments? 

Senator Case. That is certainly true. It is not merely only in the 
West, but in the Middle West and the East. The growing demand 
of water for industrial uses means that in many places that thought 
they would never worry about water they are worrying greatly. 

Senator ANnprmRSON. If it is true in the West, is it not equally true 
on both coasts? 

Senator Case. I think it is. At this point, | want to bring to the 
attention of the committee an engineering publication entitled 
‘Power’ of the McGraw-Hill Publishing Co., and the special report 
on water to which the number of September 1952 was devoted This 
number is stimulating to anyone who is interested in water. The 
authors of this report speak of water as a resource which circles end- 
lessly between the sky, the land, and the ocean and back to the sky 
through transpiration and evaporation. 

[ asked yesterday that copies of it be gotten and supplied to all 
members of the Committee on Public Works. I think members of 
this Committee on Interior would also find the report of considerable 
interest. 

I am not going to burden the record with reviewing it at this time. 
but I suggest that it is very significant when this well-known firm in 
the engineering world devotes an entire publication to the need for 
conserving and increasing the recovery of water and describes the ways 
in which those goals can be approached. 

Among the important means that it suggests, incidentally, is the 
recovery of water from the ocean. 

Senator ANDERSON. Were you able to get copies of this for tl 
members of the Public Works Committee? 

Senator Casz. I do not know whether we will get extra copies or 
not. I brought my file copy along for illustrative purposes this 
morning. 

You will note this schematic design suggesting that the supply of 
water which existed at the beginning of the world has moved endlessly 
between sky and land. works through the soul and then by runolt or 
evaporation or cropping gets back to the sky. 

The rain portion of the evele suggests development along another 
line in which the chairman and I have been interested; that is the 
possible modification of clouds. That, we agree, has important 
potentialities. For our immediate concern, however, I call attention 
to the space given in this report to the possible recovery of saline 
waters 
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In my own thinking the possibilities in this field include not merely 
ocean waters, but also naturally brackish waters in the United States, 
and the waters which have been contaminated by mineral salts 
deposited through industrial uses. 

And this broad field is the one in which research was authorized by 
the act of July 3, 1952, which we seek to extend with the bill S. 516. 
Congressman Engle, of California, has a companion bill in the House 

Following the adjournment of Congress last summer, a number of 
the Members of the House who have been interested in this program 
and I went to Boston with Mr. David Jenkins of the Department of 
the Interior, who has been in charge of this research program. There 
we saw two of the experimental projects getting underway. 

First we saw the field unit that is to try out the ionic process on 
waters in Arizona and in South Dakota. That was most interesting. 
My interest in this field was first attracted to the possibility that we 
might run water through synthetic resinous membranes and by the 
application of electricity during the filtration break out the salts and 
get a recovery of good water that would not be beyond the cost that 
municipalities could pay for domestic use. 

Such information as I have would indicate that that research is 
succeeding in that direction. These membranes are built up in a 
stack or column with offsetting holes in them. As the water goes 
between the membranes, and then passes on through, ionic separation 
takes place. As I recall, they get a recovery of about two-thirds 
fresh water and one-third sludge, or it may be the other way around. 
At any rate, it is a very interesting process and not too expensive for 
moderately hard water. I hope when the results come from the field, 
where the unit is now at work, that we may have a solution for the 
many small towns and larger municipalities who have long been 
plagued and handicapped with brackish waters, unfit for boilers and 
unpalatable for human consumption. 

Somewhat to my surprise, I was even more intrigued by a new 
experiment I saw underway in Boston at the Badget Co. that seems 
to me to have even greater potentialities in desalting water from the 
ocean. Dr. Hickman has created a device which utilizes several 
physical laws in the distillation of water at low temperature by whirling 
thin layers of water in a vacuum. This inventor-scientist had taken 
the motor out of an old vacuum cleaner and used it to spin a couple of 
disks inside a sealed vacuum. The inside of the housing showed 
disks like a couple of frying pans spinning by the revolving shaft in 
the center. He induced the water into the vacuum and sprayed it 
on outside of the whirling frying pans in a thin film. This gave the 
advantage of quick explosion of the water, the same as when you 
simply wet your finger and put it on a hot iron. The water boils 
almost instantly and goes off as steam. By doing this under a vacuum 
the heat required is very little and largely comes from the centrifugal] 
force. The result, of course, is a steam drawn into a condenser and 
you have distilled water : 

My recollection, and here again | leave it to those who might have 
taken notes on it, that this offers a prospect of getting distilled salt-free 
water out of the ocean water at a cost of about $100 per acre-foot, or 
approximately 30 cents a thousand gallons. 

If that goal can be achieved, the significance of that is almost 
beyond imagination for coastal cities. Any city can certainly pay 
30 cents a thousand gallons for municipal water. 
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Senator ANDERSON. Senator Case, vou have been verv much inte 
ested in this for a long time. Do Vou not see the possibilities that if 
this process might work, or some equivalent process might work, that 
we could cure a great many of the squabbles that are going on in this 
country now with reference to possession of water? 

Senator Cass. I think we may well do that very thing and save 
billions of dollars. 

Senator ANDERSON. I am thinking of a bill that is now on the 
Senate floor on the upper Colorado project. The opposition to it is 
pretty largely based on the fear of the city of Los Angeles that it may 
lose a water supply very essential to its future growth. Whereas, if it 
was able to take the sea water that lies within its boundaries it would 
have an unlimited supply of water and could turn back to the Colorado 
River the water which it is now using, thereby changing the position of 
all of these States involved in this controversy, including the States of 
Nevada and Arizona, particularly, in the lower basin, and all of the 
upper basin States, because of the 5 million acre-feet now being used 
in California being able to be obtained from the sea. Then the waters 
of the Colorado River are more than ample for all the development 
that was originally contemplated. 

Senator Casr. That is certainly true. I do not wonder that Cal 
ifornia is concerned, because I believe that two-thirds of their popu- 
lation lives in the part of the State that receives about a third of their 
rainfall. But the various projects that are proposed to bring water 
to that area run into billions of dollars. Our bill here suggests 
a research program of possibly $6 million. If it were successful in 
achieving a process which will answer the water problems of South 
California alone, the Federal Government would receive dividends 
that would run 1,000 percent. 

Senator ANDERSON. The Federal Government could afford to pay 
a billion dollars to have this water available in one spot alone in this 
country, to say nothing about all the other spots in the country that 
would be in a wholly different situation if they were able to do this 
Of course, there would be an enormous saving, would there not, in 
the construction of every vessel that traverses the seas. There would 
be enormous savings in a ship like the Nautilus which has to make 
potable water out of sea water. If a simple process could be devel- 
oped, it would reduce the cost very materially in the future. 

Senator Case. It would reduce the cost and increase the payload 
If a ship has to carry water with it, it loses the payload that it can carry 

Senator ANDERSON. So what the Senator from South Dakota is 
seeking in this bill is not any narrow advantage to any particular 
section of the country, or any narrow advantage to any particular 
industry, but it is of importance to every section in the country and 
every industry in the country. 

Senator Casr. That is correct. | appreciate the able chairman’s 
statement in that regard. 

There is just one additional point I would like to make. This is a 
research program. There was a tendency in the Appropriations Com- 
mittee at one time to think that the proponents should be able i 
advance to say this is the particular project we want to work on, ot 
that is the particular project. But this program includes broade1 
or more basic research than that. The responsibilities that rest 
upon the people who carry out this program, it seems to me, ar 
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such that it should give them free rein to consider new proposals and 
Lo follow where their research may lead them. | have mentioned 
only Zz but | understand that some 500 research proposals of one 
sort or another have been received. 

When we were discussing this program before the first legislation 
was enacted, [ referred to a news item I had seen that some Swedish 


inventor had a different process. That is one of those now being 
studied. I believe more than a score of research and development 
contracts hav e been made, and all of them are ona different approach, 
Some of them would use solar energy. Some of them may use the 
reverse Osmosis process Some of them would use the extraction 


process. 

If the job is to be done, the committee should have sufficient funds 
to pursue research or grant research contracts along any line which 
seems to offer promise after it has been evaluated. | said | understood 
ls had been made. It does not mean that they have 


to pursue every one of those to the ultimate coal, because some of 


over 500 proposa 


them ean be ( lassified and judged in relation to something they have 
learned in the programs already established. But the agency ought 
to have sufficient funds so that they can pursue everything that 
offers any promise in this very important field. 

Senator ANDERSON. Would the Senator from South Dakota 
permit me to suggest that that is exactly what is being done in other 
programs now under way The Atomic Energy Commission 
announced a few days ago that it had received four proposals for 
building reactors on the basis of its new program. It took bids up 
to April 1, and it got four offers. Each one of those four offers is for a 
different type of reactor. One is for a boiling water reactor, one is 
for a pressurized water reactor, one is for a swimming pool type, and 
one is for sodium graphite. ‘They did not say they are going to spend 
hundreds of millions of dollars on these things, not the Commission 
but private industries; they didn’t say try the boiling water reacto: 
and nothing else; and they didn’t say try the sodium graphite reactor 
and nothing else. “They said each one of vou try something a little 
different. We like that 

Then along came private industry, and they said we don’t want 
the Government help because we want to try something that is so 
revolutionary that perhaps the Government would not want to put 
any money in it. 

Is that not somewhat parallel to what you have been suggesting 
here, that they not try one process, even though this Swedish process 
2 or 3 years ago seemed to be the most promising, but try various 
processes? 

Senator Case. I am glad for the illustration the chairman has 
proposed. I would like to ask him, too, because of his chairmanship 
also of the Joint Committee on Atomic Energy, whether or not some 
of those programs or proposed processes for the application of atomic 
energy do not of themselves involve potentially large uses of water. 

Senator ANprrson. Enormous quantities of water. 

Senator Case. And for that reason this water program might make 
a contribution also to the development of atomic energy on a prac- 
tical basis. 

Senator Anprerson. Yes, I think there is no question of that. 
Particularly I think because there are areas that are high cost areas 


Geena 
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{ol electric energy Which would seem to offer the greatest pos thility 
for returns from atomic energy plants, Almost always, howeve1 
those high cost areas seem to be located at spots where water is not 


too prevalent Therefore, you come back to the same question 
which you pose, we ought to be able to use the water resources we 
have im those areas 

Senator Case. Mr. Chairman, just in conclusion, may | offer this 
thought. There are some programs that we have that seem to offe 
benefits for a particular class of people or for a section or area, as vou 
have suggested, This program, however, has potential benefits all 
across the country. It offers hope to the rancher living in an area 


where the only well Water he cah vet is alkali and brackish and gu 
water for his stock to drink, poor water for his wife to use in he 
laundry and household uses. It offers advantages for the sini all t town 
that have iron in their water, or magne ‘sium or sulfur; it offers a way 
for them to get water that will do away with water softeners and mak 


better living possible for people living in those towns. It offers 
potentialities for the small city that wants to develop ind all 
hut does not have an adequate water supply, and has to reclaim wa 
when it is used industrially It offers pote ntialities for the laren 

alone the seacoast that have the tremendous prol em of an ad Guat 
sup} by for a growing industrialization You. Mer. Chatriman. have 


now suggested that it offers posstbilitic s for contribution to this creat 
field of atomic energy. So, Mr. Chairman, this is one bill that has 
no politics in it, no geography in it, no discrimination in it, or anything 
of that sort. It is a bill of multiple benefits to all our people, and 1] 
hope it may be approved 

Senator ANDERSON, IT want to add one use that probably my pre 
occupation with atomic energy might Sug st to me, and not anvorn 
else, but I have been hearing what the civilian defense problem might 
be in case of the dropping of an atomic bomb on this country by a 
hostile nation. We fortunately have escaped the sears of war in this 
country but we have to realize that if intercontinental missiles might 
be developed, or a plane might carry an atomic bomb and drop it, it 
need not hit a city like New York to cause unlimited damage. If it 
hit the reservoir above New York which supplies its water, it would 
immediately put a great city like New York in a frightful position 
You could not rebuild that reservoir in a few days 

Senator Case. Nor replenish the water supply. 

Senator ANDERSON. That is correct. But if you had a machine 
that could turn right to the ocean and pump water into the mains 
that will be ve I'y effective. IT need not Say lo the Senator from South 
Dakota, who has been watching the developments on this front, that 
if an atomic blast should come to this country, the one thing that 
helps perhaps is to be able to wash frequently and well and make sure 
that these products that are left around on the ground do not caus 
damage. The one lesson we learned from the Japanese fishermen 
was that if the ‘v had been able to wash quickly and had done so, the 
damage would have been minimized. Other people in that area got 
almost the same e xposure as far as hours of exposure were concerned 
but they were treated at once by Public Health Service people who 
became aware of their exposure to fallout, they washed quic kly, anid 
did not need anything more than ordinary water to get ra of a great 
deal of the effeets 
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I think we better make sure we have a water supply in this country 
if we are going to live in an atomic age. 

Senator Case. | appreciate the chairman’s emphasis on that. | 
was in Nevada recently for one of the tests, and the thing that was 
stressed in our briefing there was that the best method of decontami 
nation was to wash things down 

Senator Anderson. That is exactly right. That is why I say water 
IS SO important in this program, , 

Does the Senator feel that a $6 million ap propriation is adequate” 

Does he think it ou; igh t to be increased or diminished, or would he 


like to have the bill s and as it is? 


Senator Case. Mr ( ‘hairman, on the basis of the start we made on 
the program, I thought that $6 million was a sound figure to suggest 
We started out, as vou know, with an authorization for $2 million 
spread over a possible o-vear pr ‘0d We had to start with a very 
small amount to get the mone, in the s ipplemental bill. ! think 
the peo] le who hy ive 1 el working on the program are better able 
judge of exact needs than I. ! am not familiar with the costs o1 
research J rojects: UU ive a sound judeme nt. 

Senator AnpERSON. The Senator from South Dakota knows that 
the only reason we put in only $2 million the other time was becaus 
that was all we thought we could get by ith. It was not that any 


lo the job. 


one thor ohyt that was eoing to ¢ 

Senator Case. We had to be modest in order to get a hearing. 

Senator ANDERSON. It may be true again that we will have to b 
modest in order to get a bill of this nature throt oh. 

Senator Case. Mr. Chairman, the figure of $6 million will hardly 
do all the job that ought to be done. If we can increase the total 
and tackle the larger prob lem, a limitation perh laps, ought to appeal 
in the amount that is used in this a between rese o> and 
development in Federal laboratories, and that which is undertaken by 
contract. 

Senator ANpERSON. I notice in line 17 that 1t puts nor more than 
$500,000 to be expended for research and development in Federal! 
laboratories--$500,000 does not mean eens in a research project 
any more. It is a rather small sum of money if you start to step it 
up into a sizable program. I do suggest that not only the develop 
ment of the hydrogen bomb, so-called, but also the development of 
the whole arsenal of weapons that are completely different from 
any we have used, and the indication at least that other nations are 
going to have similar weapons, would certainly make it desirable to 
speed this up as much as possible. 

Senator Cask. Does the chairman know to what extent the Appro- 
priations Committee is currently going into the amount that can 
well be used in any given year? 

Senator AnpEeRsON. I have no knowledge on that subject. I am 
only suggesting to the Senator from South Dakota that it might be 
well—and before we finally come out to report the bill—if he ‘would 
look again as to the limitations that were put in as to overall amounts, 
and the amounts that might be used in a single year. It might be 
well to put a specific provision in there for cooperation between the 
Office of Civil Defense and the Atomic Energy Commission, because 
[ think that water is one of the few things that can be useful in case 
of atomic attack on this country. 


© sn 
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Senator Case. Of course, what the chairman is pointing out thi 
is important, namely, the coastal cities are for several reasons lil 
o be more subject to attack than some interior cities, because of the 
pos sible approach by submarines launching atomic devices, the pos 


sible egress and ingre ; of materials, supplies, troops, ships, and so 
forth. through the harbors, so that the need for a fresh water supply 
mav become increasingly rnportant at coastal cities The eit 
vl Oo 1} i@ht most readily re place a supph if they could convert saline 
waters would be those coastal cities 

SeHavol \NDERSON. | ain only trying Lo say that when the fi 


cussion came up on this proposal, and when the Senator fron 


South Dakota put together a bill that Congress passed, it had no 


nh wwledge ot how qui ly Wwe Tl lit be hh a hvdroge have, and 1 had 
no knowledge that our relationships in other parts of the world might 
deteriorate as rapidly as they have. I think that the developrent 


f these new weapons does soinewhat change the urzenev of this bill 


senator ( YA 3h. | Ps il t does. The Bure nu of the Budget mide i 


| ivorable report on the bill as it is before the senate, did it not? 


senavor ANDERSON. Yes. lt micnt be desirable to leave it as it is 
But I think if we change some lan: uage in it to permit more rapid 
peer money, if there is a feasible way of spending it, then it 


ight not be a bad idea. 

Senator Casgt. | assume, of course, the committee will take some 
t< stimony from the people handhline the project on that score 

Senator ANDERSON. Yes. Thank you very much 

Senator Cass. Mr. Chairman, | thank you 

Senator ANDERSON. Mr. Frve 


STATEMENT OF ED FRYE, FOR FRED G. AANDAHL, ASSISTANT 
SECRETARY OF THE INTERIOR 


Mr. Frye. Mr. Chairman, I have a statement prepared for Assist- 
ant Secretary of Wesco Aandahl He could not be here, and asked 
that I be permitted to read it. 

Senator ANDERSON. Very well. You may proceed, 

Mr. Frys. The departmental report recommending passage of the 
proposed legislation which was submitted by my letter of February 16 
gives considerable detailed information on various aspects of the 
—_ water conversion program. At this time I would like to discuss 
briefly the departmental policy regarding this work, and then, with 
vour pe rmission, ask Mr. Jenkins, director of the program, to report 
on the actual operation of the program, including its technical phases. 

[ would like here to say that-good progress is being made in the 
development of practical, low-cost means of desalting sea and other 
saline waters. The advisers to the Secretary of saline water conver 
sion have from time to time reviewed the program and the progress 
being made and statements submitted by eight of them favor the 
proposed legislation. With your permission | have copies of those 
letters which I submit for the record. 

Senator ANDERSON. Those may be inserted in the record at this 
point. 

(The information referred to follows: 
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MaAssACHUSETTS INSTITUTE OF TECHNOLOGY, 
OFFICE OF THE PRESIDENT 
Feh uy 16. 1955 
Mr. Frep G. AANDAHI 
Assistant Secretary of the Interio 
United State De Pp lynent oO} he lnte ior, 
Offi ( of he Ne etary, Wasi ington 25 . 72. a3. 

Dear Mr. AANDAHL: I am glad to express my concurrence with the propos 
that Congress be requested to extend the Saline Water Act for a period of 3 yea 
It is important that there be a sustained program of research and developme 
if we are to come up with new developments, and the extension of the act wil 


help to accomplish thi 
Yours since rely 


J. BR. Waiwwian, Jr., President 


| 
| 
THe UNIVERSITY OF WYOMING | 
OFFICE OF THE PRESIDENT, 
Laremie, Wyo., Januery 7%, 1955 
Mr. Frep G. AANDAHL, 
Assistant Secretary of the [inte 0 
Department of the Interior, 
Washinaton 25. D. ¢ 
Drar Mr. AANDAHL: I agree with your proposal that it would be a good ide: 
to extend for another 5 years the Saline Water Act of 1952 which expires July 15 
1957. I am of the opinion that considerable progress has been made and if the 
proje ctis note tended much of the t flort \ hich has bee lh CX] ended would be lost j 


Please call upon me if I may be of any service to you in securing passage of 
legislation extending the original Saline Water Act 
Sincerely Vours, 
G. D. Humenpeery, President 


ABERDEEN AMERICAN-NEws, 
Aberdeen, S. Dak., January 7, 1954 
Mr. Frep G. AANDAHL, 
Assistant Secretary of the Interior, 
United States Department of the Interior, 
Office of the Secretary, Washington 25, D. C. 

Dear Mr. Secretary: I have your January 4 letter and am in complet 
accord with the decision to recommend that the Congress be requested to extend 
the present Saline Water Act of 1952 for a period of 5 years. 

It is my personal observation that more and more people have become awari 
of the water shortage looming in various sections of the United States and it 
seems to me that this problem now has become a@ paramount one which must b¢ 
resolved. 

With kindest regards, 

Yours very truly, 


Henry J. ScHMIrtT, 
Editor and Publisher 


THe UNIVERSITY OF CALIFORNIA, 
January 31, 1955. 
Re Saline Water conversion program 
Mr. Frep G. AANDAHL, 
Assistant Secretary of the Interior, Department of the Interior, 
Office of the Secretary, Washington 25, D. C 

Dear Mr. AANDAHL: In reply to your letter of January 4 concerning a 5-year 
extension of the Saline Water Act, and following a conference with Prof. Everett 
D. Howe, it would seem to me that the progress of work to date and the prospect 
of getting significant research fully under way would warrant the proposed 
extension. 

It was a source of satisfaction to learn that you also believe that results obtained 
thus far are sufficiently encouraging to indicate that economical conversion wil! 


be developed, provided research and development activities are given a reasona! | 
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tine vhich to cope with this significant probler While some mav be de led 
into eneving that research 1 Slmply @ process Ol Waving & magic wa !, or 1ts 
rt e assured merely by the size of appropriations or the urgeney of 
deadlines, I am happy that there are those who realize that it is a | ‘ process 
warranting pot only the economical marshalling of the best brains of t stior 
but also requiring careful programing, precise knowledge of developm« and 
many tedious man-hours of the most exacting tvpe of human endeavor yurred 
by faith in the promise of results and not by any guaranty, man-s OI 
otherwise 

| col mend Vou and your colleague fi F the recently con pleted ! ion te 
inspect research and development in water conversion throughout Europe and 
Northwest Africa, and I am happy that our Professor Howe was pr eged to 
participate as &@ mempe}r 

‘Yours sincerel 


BALTIMORE 1, Mp., Ja 110.1 

Mr. Frep G,. AANDAHL, 
issistant Secretary of the Interior, Saline Water Conversion Program, 

[ ted States Department of the I) 4 or, Ofiree of the Secret 

Washington 25, DD ¢ 

My Dear Mr. AANDAHL: It is with interest and satisfaction that I note that it 
s the intention of the Department of the Interior to recommend to the Congress 
the extension of the Saline Water Act of 1952 for a period of 5 vears. 





i 

lo suspend this work late next year would, in my opinion, be a serious setback 
to the solution of this problem which is vitally necessary to the future welfare of 
the Nation Kach year water shortages in parts of our country, as well as els 

here in the world, increase in gravity In many cases converted saline 
appears to be the onlv ren edy for these condcitior ‘ 

For many vears desalting of water in arid or semiarid regions has been dis 
cussed pro and con. Usually, comments or proposals have lacked in practicable 


application and often have been oblivious to the vital matter of cost of production 

In my judgment, the Department of the Interior has approached the problem in 
a realistic manner and has developed methods of attack which will in time prove 
successful. Few who have seriously thought on this problem will minimize the 
difficulties which must be overcome or the time which will be required to find a 
satisfactory answer, but it is equally true that few will doubt that the time will 
come when water from this source must be widely used in our country 


I am sure that many will join with me in the hope that this program will be 


placed on a permanent and continuing basis, 


Sincerely vours, 


SHEPPARD T. PowE tt, Cor ting Engineer 
SOUTHWEST RESEARCH INSTITUTE, 
San Intonio 6, T Janua 4 6, ; 
Mr. FrRep G. AANDAHL, 
United States Department of the Interio 
O flice of the Secreta Aw ne Wat Conversior Proq am, 


Washington 25, D. ¢ 


DEAR SECRETARY AANDAHL: I have vour letter requesting comments on the 
proposed extension of the Saline Water Conversion Program Act for an additional 


o Vea 

In the chemical industry it is generally accepted that the average time from 
conception to marketing of a new product is approximately 7 vear kor the 
more complicated or advanced products or processes the development time is of 
course even longer. The saline water program is developing a major new chemical 


process in an extremely difficult field and it is only to be expected that more thar 


oo vears will be required 


Ir July 1953 in one of my\ speeches on saline Vater conve ior estimated 
that it would take 5 vears to develop processes eco! mically use brackish 
waters and to determine whether or not sea water reclamation would easible 
also that if proven feasible it would then take another 10 vears before sea wat 

mversion plarts were in successful operatio 
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In a her spec fir July 1954, I dicated that progress had bee 
bette { i p ] 1 ipa dt} ild 1 | ee eee. ‘ 
1957—5S before easibill ere ho lranscrip f both of th talks itt 
T t )) ri ‘ { pa wes marl ed re | LT { ele ead 

Although the pro ress 1 the last 6 months has been satisfactory there is not} y 
to indicat that this time schedule ea pe appreeiably shortened This mea 

i end of the present vill p lv know whether se wate 
reclamation will ever be feasibl It will then take us at least the additions 
Oo vears rv juested i order to fully develop i feasible process | 

| lo not believe that the le isilature cal questio1 t he amount of researc 

penditures under the act Actually out of every $14,000 spent annually for 
research and development in the Natio only $1 goes for the research effort of 
the saline water progral! Or to put t another way. out of every 59,000 spent | 
I Government agencies for research and levelopm«e nt only $1 is spent on the 

ulin iter conversion r arch effort This despite the judgment of ma 

ifter defense, water is the No. 1 prol lem in the Nation’s welfare. 
Cordially vout 
Louis KoENIG, 
Associate D eclo 
Purpve UNIVERSITY 
La Ind., February 15, 1955 
Hon. Frep G. AANDAH 
Assistant Se etary f the Inte " 
, Washington, D. C. 

My Drar Mr. Secretary: I have discussed the saline water research program 
of the Department of the Interior with various members of the Purdue University ' 
staff. I join them in the opinion that this program has been a most worthwhil 
one and that it would be ighly desirable to continue the research be yond the 
present expiration date of the act supporting this program. The gradual diminu- 
tion of our basic water resources poses a serious future threat to all aspects of our { 
econom It is self-evident that a vigorous research program concerned wit 


the recovery or production of potable water from both sea water sources and 
available brackish water sources is one of the most promising methods of insuring 
adequate future water supply. 

There are several current research projects of vour saline water conversio1 
program which show promise of bring ging at least a partial solution to the problem 
In addition, the mere existence of Ss program serves to call to the attention of 
the scientists of the country the aaa for further research in the solution of thi 
most pressing need of the count ry. The great need for this program is the genera- 
tion of new ideas. The greatest probability of generating these new ideas is 
tnrough an active research program. Certainly conservation of water resources 
through research is an appropriate area for support by the Federal Government 

I should be most pleased, therefore, to go on record as favoring the extension 
of the present act for a period of 5 years with an additional year to evaluate the 
results of the research program. 

Yours sincerely, 


FrepERICK L. Hovpr, President. 


FEBRUARY 12, 1955. 
FreD G, AANDAHL, 
Assistant Secretary of the Interior, 
Washington, ro a 
The saline water conversion program is examining all lines of approach to this 
important problem. Though there are attractive possibilities it is clear that an 
extensive program of research is still re quired before practical methods of water 
rectification can be achieved. I would strongly urge a continuation of the author- 
ity for the program with continued careful evaluation of its progress and of pro- 
posals for future expenditures. 
Signed) L. A. DuBrinGE, 
President, Califernia Institute of Technology. 


Mr. Frye. Although certain of the legislation proposed prior to 
1952 would have provided for immediate construction and operation 
of a full size sea water conversion plant at a cost of some $25 million, 
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extensive hearings before this commuttee during the Ist session of th 
S2d Congress revealed that processes for the economical production 
ol jarge quantities of fresh water at low cost did not then exist 
Sclentists and engimeers, testifying at these hearings, established this 
fact quite clearly. As a result, the Congress concluded that la 

penditure of Federal funds would not be justified. Instead, it pro 
vided for the development of processes, by means of research grant 
and contracts. 

With this approach scieptists and engineers have given their sup 


port to the program as is illustrated by the letters which have been 
submitte v4 2. the oe received from 1) Laneeclier ol the { nivel 


‘ 2 . l | l 

sity of California and from Dr. Sherwood of the Massachusett 
. » ory 

Institute of Technology. Dr. Langelier states: 
[ am favorably impressed with the methods which are being employed | 

office in carrying out its assignment Your initial publication Deminera 
Saline Water is excellent. The treatment of the subject is factual 

enougt! yptimism to encourage the investigator and yet enough pe Wl 

quiet the unjustified claims which were broadcast about a year ago 


These claims have given the impression that all that was necessary 
to obtain cheap fresh water from the sea would be to build a large- 
scale demonstration plant Dr. Sherwood is here today, to testily 
as the representative of Dr. J. R. Killian, president of MIT, who is 
one of the Secretary’s advisers on this program. 

As pointed out In my report on S. 516, as processes are developed in 
the laboratory, pilot plants or field tests become necessary in order to 
obtain operating information, engineering design data, and test 


results upon which more accurate cost estimates can be made, Thi 
cost of such experimental plants varies with the type of process. 
They can become relatively expensive. For example, in a conversion 


method proposed by Dr. W. L. Badger, a recognized authority on 
evaporation, it may be necessary to build a pilot plant which may cost 
$150,000 to $200,000 in order to solve one major problem aling 
which is inherent in the process and to verify the economic fenaibanits 
of the process as predicted by his analy sis. 

The solution of difficult technical problems by means of scientific 
research takes time. The rate of progress cannot necessarily be in- 
creased by the appropriation of large sums of money. However, the 
progress made in the development of saline water conversion methods 
under this program has been quite rapid. From my own observa- 
tions and from reports I have received from various parts of the 
country, | believe that the progress being made under the saline water 
conversion program is satisfactory and that the encouraging results 
to date justify amending the original act as is proposed in S. 516. 

Senator ANDERSON. | have just one comment on this. Ii you would 
read the story of the development of the atom-powered submarine, 
you would almost recognize some language in here. The rate oi 
progress could not be increased by large sums of money. If certain 
phases of the Navy had its way, we would not have had the atomic 
powered submarine for years. Jut Admiral Rickover said we will 
jump these places, although we may come back, and we will start out 
I believe in a nice conservative method. I believe we are almost 
coming to the point where we will have to jump some of the ears 
hurdles and try while at the same time remaining conservative in 
another type of program. In other words, it is possible to do both 
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things at the same time—continue to build a sound program, and at 
ie same time take a little gamble to get the supplies oi water whicl 


I think we will need at the earliest possible time. 


STATEMENT OF DAVID JENKINS, DIRECTOR OF THE SALINE 
WATER CONVERSION PROGRAM 


Mr. Jenkins. Thank you, Mr. Chairman. T have a_ prepared 
statement for the record of considerable length which I believe is before 
vou. I should like to briefly summarize certain points in that 


State ae 

! would like to Say first that although I have been in the poaents 
civil service since 1929, this is the first opportunity I have had to me 
before this committee, and 1 appreciate the honor of doing so. 

We also have, as was mentioned, one other witness, Dr. Sherwood 
of Massachusetts Institute of Technology, and with me today are the 
three technical staff members oi the saline water conversion program, 

yr. W. 5S. Gilham, physical chemist, Mr. J. J. Strobel, chemical 
engineer, and Mr. Allen Cywin, a mechanical engineer. 1 may wish 
to call on these gentlemen to answer technical questions. 

The need for additional fresh water from the oceans and for im- 
proving the many salty waters of our inland States was well estab- 
lished some time ago, and therefore I thought unless the committee 
especially desired otherwise, | would not repeat those needs, which 
are even greater today than they were in 1952 

As this is the first opportunicy we have had to meet before this 
committee since the program was orga nized, ii was thought that the 
comunittee might like to know a little of the method of operation. 

Among the material before you is a chart which I should like to 
refer to, and first [ should like to point out that because the activity 
was relaied to several of the Bureaus in the Department, each of 
which was in a position to make some technical contribution, the 
responsibility for the program was placed in the Office of the Secretary 
by former Secretary ( hapman. 

Then in the spring of 1953, following very careful review, the present 
administration confirmed that the work could be handled best in the 
Office of the Secretary, rather than in one of the bureaus, and on 
October 8, 1953, Secretary McKay assigned the responsibility to 
the Assistant Secretary for Water and Power Development. It now 
operates as a part of his office. 

In general, the procedures for the paseo were patterned after 
the large research organizations of the Government, suchas the Na- 
tional Science Foundation and the Department of Defense. We 
endeavored to take advantage of the experiences gained by those 
large organizations, particularly since this was a new type of doing 
business in the Department of the Interior. 

Referring to the chart, the group of nine eminent leaders of educa- 
tionel, scientific, and industrial organizations, the advisers, provide 
the Secretary with advice on broad policy matters. It has been very 
or Mifying to know that 2 the nine original advisers who agreed to 
serve in that capacity in 195 all are continuing to serve at present. 

Then on the left of he kext. under coordination, the research is 
continuously coordinated with private organizations and = other 
Government agencies, including the Department of Defense, in 


eee 
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accordance with requirements of the Saline Water Act and with 
the National Science Foundation, with which a cooperative agreement 
exists. Other governmental organizations are those listed, and the 


question Was asked a few ae an ago about cooperation with 
the Civil Defense Agency and the Atomic Energy Commission 

We have established active cooper: ation W ith both, and some of t] 
problems that were me ntione | a few minute S ago hay e been discussed 
and attempts have been made to reach conclusions with those agencie 
as to the needs of equipment for civil-defense use, and also the nee 
for and possibilities of the use of atomic energy 

Senator — rson. If you thought I was suggesting the use of 
atomic energy a cheap source of power in this, you missed entirely 
what I was ceiving 

Mr. JENKINS. No, sir. I oo that you thought that close 
liaison and cooperation should be maintained with that organizatio 


e 


} 
l 


Senator ANDERSON. Only because of the possibility of some day 
an atomic attack by devices which might have atomic warheads, and 
vhich very quickly could change the whole picture as to the usability 
of water now stored in a reservoir or the actual destruction of the 
reservelr itself. You recognize, | am sure, the dependence of New 
York City upon its reservoir for its water supply. 

Mr. Jenkins. Yes, sir. 

Senator ANDERSON. If those could be sip hn ed out as they could 
very easily by an atomic device, New York City would not be able to 
exist. It has no other alternative source = water. The possibility of 
using sea water is a very attractive resource, which I think the 
Atomic Energy Commission and the Civil Defense office might 
profitably explore with you. 

Mr. Jenkins. We have been exploring that possibility. It has not 
been possible actually to do anything about it vet. The Civil Defense 
has advised that they do not have research funds, and we have done 
what we could in this program to develop better processes that might 
possibly be used for that purpose. 


Then another word or two as to the organization. There is a 
Saline Water Conversion Committee in the Department which con- 
sists of one representative each from the Bureau of Mines, Bureau of 


Reclamation, and the Geological Survey. The responsibilit of 


the management of the program, of course ,is that of the program 
director and his staff, but panels of consultants provide very highly 
specialized scientific assistance in many ways. That group of about 
35 or 40 whose hames are listed on page 4 | of the annual report before 
vou, Mr. Chairman, represent some of the leading authorities in the 
special fields relating to this activity. It has been a source of con- 
siderable satisfaction to me that we have been able to engage people 
of this caliber 

Senator AnpErRsoN. Would you mind indicating from this chart 
which has to do with the contracts now in existence just what con- 
tribution vou hope to have from these 1955 contracts? The first is 
Nuclear Development Associates, research of extraction of fresh 
water from sea water in the super critical state. 

Mr. Jenkins. Yes, sir. That is the principle mentioned briefly by 
Senator Case, which was investigated earlier by the Swedish scientist, 
Baltzar von Platen, and was considered by this committee in 1951 
That process would separate sea water by the use of extremely high 
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temperatures and pressures. There are several physical advantages. 
One is that at or above the pressure and temperature referred to as 
the critical pressure and temperature water has only one state, that ts, 
the gaseous and liquid state are indistinguishable. Salt water behaves 
slightly differently, considerably above that state, and there a separa- 
tion takes place without what we know as the loss of the latent head of 
evaporation. 

The second advantage is that at those high pressures and tempera- 
tures the heat exchange rates are very, Very, high. It is felt that if 
two problems which confronted the Swedish investigators can be 
solved, and we believe that at least one of them is now solvable, that 
process might offer very attractive economic possibilities. Those two 
problems are corrosion and the formation of scale, in the apparatus. 
The corrosion we believe is now solvable by the development of 
improved metals which were not available 15 vears ago. 

We don’t know about the scale formation, and that is the matter 
that is being investigated under this contract that you asked about. 

Unless the seale-formation problem can be solved, we would not 
vo forward with that process 

Senator ANpERsSON. What about half the money groing to Nucleat 
Development Associates? Are they particular specialists in the scale 
problem? 

Mr. Jenkins. They are specialists in this particular field of high- 
pressure and high-temperature distillation. They have carted on 
quite a bit of work in that field for the Atomic Energy Commission. 
It is that experience that we draw on. 

Would vou like to run through the contracts? 

Senator ANpERSON. No. I just notice that the next one is to the 
University of Florida, for the investigation of possible uses of ultra- 
sonics in the mineralization of saline waters, less than $5,000, which 
seems a pretty small sum of money in the scope of the work that some 
of us think needs to be done 

Mr. Jenkins. These various contracts range from a few thousand 
dollars to $90,000, so far, depending on the job to be done. Here a 
professor at the University of Florida who has carried on a great deal 
of work in the use of ultrasonics, feels that it is possible to effect a 
separation of salt from salt water by the use of ultrasonics. He has 
carried on a little work in his laboratory. All that we are asking 
him to do here is to prove that it can be done. If he can demonstrate 
that it can be done with some glassware in the laboratory, and also 
identify the basie scientific laws which cause this separation, then 
there will be in order a research and development contract. We 
usually try to start that way when we are not sure. 

Senator ANDERSON. Do you feel that these projects push forward 
as rapidly as possible the possibility of developing potable water from 
sea water? 

Mr. Jenkins. Senator Anderson, the great problem in this entire 
program is to obtain new ideas. At the time the program was initia- 
ted, it was felt that all of the work in distillation and two or three 
other means of separating water had been done, and of course the 
objective here is to bring down the cost. What we need here is more 
ideas. 

Senator Case mentioned that there had been in the neighborhood 
of 500 different suggestions that have been received. These are ideas. 
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More than 400 were weeded out rather quickly. The others wer 
worked over very carefully to see whether they were sound, and out 
of that number some 26 research contracts were let after this group of 
consultants had examined the proposals very carefully. We. still 
need ideas, however. 

In answer to your question, I would say that probably w 
doing everything that could be done to exhaust the ideas in the 
scientific minds of the country, but we are doing all that we are abl 
to do at present. I expect it would be possible to send more people 
to visit with the scientific organizations and to spread the information 
of the need for additional ideas. 

Senator ANDERSON. Do you see any urgency about this? 

Mir. JENKINS. Yes, sir. 

Senator ANDERSON. If there is any urgency about it, then you 
O ivht to be doing everything that can be done or asking for eno ioh 
money to do everything which can be done, should you not? 

Mir. Jenkins. I think that under the amendment that we will bi 
able to do all that can be done as far as stimulating ideas is concerned. 

Senator ANDERSON. What about testing ideas? 

Mir. Jenkins. Yes, we need to test the ideas. Under that amend 
ent, I think we have as much money as we can foresee needs for at 
present. I would like to repeat that it is ideas that we are short of 

If | may refer to one of the publications before you entitled 
‘‘Demineralization of Saline Waters,” this dearth of ideas was recog- 
nized in the beginning, and on pages 5, 6, and 7 of that brochure, an 
effort was made to list all of the possible processes and phenomena 


are not 


that might be studied or devi loped for this purpose. That brochure 
was sent to several thousand people with the invitation to submit 
their ideas. That was the source of many of the 500 replies 

Since then a number of efforts have been made to interest people 
further. We look upon the responsibility in the Department as 
being twofold. One of stimulating interest in this subject in private 
industry, and the other carrying on the actual research program with 
Government funds. 

If there are no further questions on the two pamphlets, shall J 
continue with my statement? 


_ 4 


enator ANDERSON, Yes. 


Myr. A NAINS It was necessary in the by nnnine to esta bis] SOLE 


kind of a vardstick by which to measure progress It was felt that 


a eood beginning basis was to compare the probable conversloln COStS 
with the prevailing water prices. In 1952, at the beginning of the 
program, the cost of convertn yr sea water to fresh water by the be 
eXisting processes, but with small units, was estimated at $1,500 an 
acre-foot, and it was estimated that if much larger plants of this 
type were built, the cost might be four to five hundred dollars an 
acre-foot. The price that industries and municipalities and wWriga 
tion might pay varies considerably, but the maximum that had been 
paid was used as a criterion for the first objective of the program, and 
that was irrigation water at approximately $40 an acre-foot, and 
iInunicipal water at approximately $100 an acre-foot. It was felt 
that if we could reduce the costs down in. that neighborhood in this 
first 5-year period, then we would be justified in a second stag 

Those cost criteria were necessary. To me, Mr Chairman, they 


have been a little like the subject that was mentioned recently of 
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attempting to ae agen the value of the electric light in 1890. If 
we had attempted to set a cost criterion for what light would cost, 
we could have emma it only with window glass or oil lamps. 
That would be true in supplying light where light had already been 
used. But electric light is used in many places where other light 
was never used. This program of extracting fresh water from sea 
water opens the opportunity of providing water where water was 
never used before in many places in the world. Therefore, these 
cost criteria must be adjusted as we go along. 

I wanted to mention a few of the processes that are under develop- 
ment. One was discussed briefly by Senator Case. Then vou asked 
about the process at Nuclear Deve lopme nt Associates. 

The vapor compression distillation, which Senator Case mentioned, 
was one that was used during the war for many small stills, and we 
were informed at the beginning of the program that major reductions 
in the cost of producing water by that process simply were no longer 
possible. For a few months we accepted that conclusion reached by 
others in the Government and elsewhere. After the program got 
underway, it was found that in the past 10 or 15 years essentially no 
major improvements had been made in what appeared to be the best 
distillation process. 

Accordigly, then, a number of research and development con- 
tracts were let in that field, and those contractors include the Badger 
Manufacturing Co., developing the Hickman still, and Yale Uni- 
versity, and the Heinz Engineering Co. The Hickman process, al- 
though it is vet in a small scale, we believe may make possible the 
production of fresh water for about a fourth the cost of distilling the 
water by the most economical process in use at the beginning of the 
program. The contract in effect at Badger Manufacturing Co. con- 
sists of four parts. 

Kirst, we felt that it was necessary to test Dr. Hickman’s still, 
that he had built on his own funds, on sea water. It had never been 
operated on sea water. After many improvements and expenditures 
of nearly $10,000, it was made to operate on sea water, and success- 
fully did so. Many of the problems that have been inherent in this 
vapor compression process were not present in that particular still. 
One was the formation of scale. There was no scaling whatsoever, 

The second part was the construction and testing on a research 
model of considerably larger size and that has been completed within 
the past month. That is, the construction of the apparatus has been 
completed and tests are under way at present. 

The third and fourth parts are the preliminary and detailed designs 
of an actual operating model capable of producing 25,000 gallons of 
water a day from sea water. Those designs are expected around the 
first of August. Then, of course, a further contract for actual con- 
struction and field testing—pilot plant testing, that is—at a seashore 
location will be in order for next year. 

The electric membrane process, also mentioned by Senator Case, is 
one which was mentioned briefly to the committee in 1952, and is the 
result of some laboratory tests that had been made on a small unit in 
Boston, developed by Ionics, Inc. It was decided to test certain 
brackish waters from the Midwest on that unit. It was found with 
numerous assumptions and estimates, because the unit was small, 
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that it would be Acree to improve that particular water, which was 
miv shghtly brackish, at a cost of about $16 an acre-foot 

Then after the program was started, that equipment was improved 
and enlarged, and a subsequent contract for laboratory testing of a 
larger unit resulted in a much lower cost, using the same assumptions, 
1 about $4 an acre-foot. 

\ water from Arizona was also tested on the improved equipment 
That was about four times as saline as the South Dakota water. It 
was estimated that treatment of that water would cost about $20 an 
acre-foot. 

Those results were sufficiently promising that it was decided to let 
, contract with a firm for field testing of a larger unit to work out field 
problems that could not be foreseen in the laboratory, and to deter- 
mine the durability, particularly of the membranes in this project 

This is being done under a contract in Arizona and South Dakota 
In Arizona, the water is a well water being used for irrigation, contain- 
ing about 4,500 parts per million or in the neighborhood of at least 
double that which is recommended for irrigation of any crops. All 
that can be raised in that land at present are salt resistant crops, 
suc aus sorghum, cotton and alfalfa, whereas iS or 18 Vvears ago 

alty crops were raised. If this process is successful, it would 
appear that high value crops might again be produced in that area 
Research on membranes is being carried out at Brooklyn Poly- 
technic Institute — the program, and independently by the 
Rohm & Haas Co f f Philadelphia, Permutit Co. of New York, and 
Gulf Research & De ‘velopment. However, we feel that because of the 
omplexity of the membrance research—a field known as organie 
synthesis—and also the limited number of scientists actually 
experienced in such work, it would be almost impossible to have too 
much work going on in that particular field. 

‘The use of solar ene rey to extract fresh water is also attractive, not 


only from the sts andpoint of the low cost of ene rev, if indeed it is low 
ost, but from the viewpoint of national conservation of fuels, of 
ourse. To be attractive, lower cost equipment of greater efficiency ts 


needed and research is being carried out in an effort to discover ways 
and means of bringing about improvements in such processes. That 

arch includes baste designs being carried out at the New York 
University and by a private scientist, Dr. George Lof of Denver, and 
the possible use of plastics to reduce the cost, being carried out by the 
Bjorksten Laboratories, at Madison, Wis., and a number of small- 
scale experiments by the University of California. 

Other processes that were suggested originally under this program 
and not worked on before for this purpose, and on which considerable 
success is being achieved are the osmotic processes being developed at 
the University of Florida and University of California at Los Angeles. 
Still a different adaptation of this process bas been suggested by Dr. 
Murphy of the State University of New York. Dr. Murphy has been 
working, Mr. Chairman, under an exploratory type of contract in 
which we really employed him to think about this subject. As a 
result of about a year and a half of study, of all of the processes, he | 
now suggested one which is different from any before, and which h: 
potentialities. 

Then there is a solvent extraction process beine studied 
exas A. and M. Research Foundation. The separation of salt water 


Libs 
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by treezing is bemeg st idied at the \pplied Screhnce Laboratories a 


State College, Pennsylvania, and at the University of Washington at 


In my prepared statement there was also mentioned the need for 
the extension of the legislation at this time Under the provisiol s of 


the present act all of the actual research under the contracts and all 
eports and all correlation and coordination of data must be completed 


by July 1D. 1957. That Opimh1on Was rendered by the Sol ‘tor of the 
Department of the Interior, and it simply meant that contract researc! 


vould have to be concluded just about the time we reached Ipto 


better, more interesting and productive part of this program. Wit! 
your permission | should like to submit for the record a copy of 
at Soiucitor s Op uion 
Senator ANDERSON. Very well. 
The information referred to follows: 
DEPARTMENT O}! HE INTERIOR, 


Q)FFICE O} THE SOLICITOR 








vig l 
lo: Director, 8 Water Conversion Progran 
Ky Act gS or 
~ ect | tati S ds s e Water Act 
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Act the amount of $125,000. was made by the Suppl enta Approp 
Act, 1953, approved July 15, 1952 (66 Stat. 637, 642 It is mv view 
pproval date of that appropriation act, July 15, 1952, must be considered 


ite on Which the “5-vear period’’ was Initiated 


J. REVEL ARMSTRONG, A¢ 


Mir. JENKINS. Mention has been made of the need for research 


existing Government laboratories. The provision in the propos 
amendment to permit the expenditure of up to $500,000 for reseat 


to be conducted in existing Government laboratories would Drove 


advantageous in a number of Ways Several individual priv: 


scientists in private life have ideas on processes that are worthy of 
least exploratory research but they don’t have laboratory facilit 
Some would be agreeable to having their research carried out 


Government laboratories, but in the absence of specific authorit 
' 
| 


that has not been done Then there is a sit intion, occasionally vhen 


Government scientists themselves have worthwhile research to 


) 


pose, and we have received at least one quite worthwhile proposal 


from the Bureau of Reclamation for a practical freezing proces 
be used making use of the low temperatures in South Dakota 
demineralizing some of the waters there 

Then still another area in which operations in a Government 


oratory are valuable is in making unbiased comparisons of proces 


and confirmation of the research results 


| should like to say that in addition to the work in the United 


States, work is being coordinated with similar work abroad, ane 
is believed essential that every scientific improvement or facility 
solve the problem should be used and brought to bear reevardl 


where that ability might be Program scientists and consultant 


obtaming technical assistance from abroad, both by corresponden: 


and personal visits, and it is planned to continue such exchat 


{ 


technical assistance and cooperation where such cooperation woul 


be clearly of advantage to the United States 
In my prepared statement I had a short discussion of the sub 
f the use of 


mention has been made in the press from time to time 


0 


atomic enerev because of the fact that consicde: 
bility of using atomic energy to convert sea water. Through 
cooperation of the Atomic Energy Commission this subject he 
explored. I should like to refer you to page 24, Mr. Chair 


the third annual report, in which the joint conclusions of the Ator 


Emergy Commission and the Department of Interior in this r 
have been set forth. I should like to place these into the record 
vour permission. 

Senator ANDERSON. Could we not just have them inserted 
record? 

Page 24, the entire item starting with ‘“‘Atomie Energy Con 
sion.’ That will be done 

The information referred to follows: 


Atomic Enercy ComMitssion 


In view of the extensive research that carried on | the A I 
Commission in numerous fields, some of which might bear u 
on problem, direct liaison is earried out between the ali ater cons 
program and the Commissio1 As aresult of that liaison the fo 
ve been reached 
| Direct use of nuclear fissic ror separatior i Sait tror vate 


at this time 
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é Kither heat o1 iecirical energy pr mduced by reactor plants could be used it 
rious deminera i proce ( liowever as this energy is NOW NO less costly 
han that from conventional sources, there appears to be no advantage in con 

sidering its use for this purpose at this time 

3) This source of energy should be used in any established demineralizaiti 

pr = only if its gross c¢ allocable to the process is less than the cost of other 
available ¢ rgyv at the site 

However, either the reduction of cost of energy from reactor plants which may be 

achieved in the rapidly developing program of industrial uses of nuclear energy) 
or the successful development of vastly improved demineralization processes 
could modify these conelusions significantly. 


Liaison with the Atomic Energy Commission is being continued. 


Mr. Jenkins. It was hoped that representatives of the Atomic 
Knergy Commission might attend this hearing. We discussed the 
matter with them yesterday and were advised that if the committee 
wished to request someone to appear they would, of course, be glad 
to do so. 

Thank you, Mr. Chairman. 

The statement referred to follows 


STATEMENT OF Davip 8. JENKINS, DirecTOR, SALINE WATER CONVERSION 
PROGRAM 


Mr. Chairman and members of the committee, my testimony consists of factual 
information on saline water conversion, for your use in consideration of the pro- 
posed amendment 8. 516 to the Saline Water Act of 1952 

The need for additional fresh water throughout the world and the need for re- 
moving some of the salinity of many of our iniand streams and underground waters 
was thoroughly established by this committee and other committees of the Con- 
gress prior to enactment of Public Law 448 Therefore, unless the committee 


especially desires otherwise, I shall not again discuss those needs, which are even 


greater today than they were in 1952. Instead, my remarks pertain primarily to 


process development and the present program 
I. ORGANIZATION OF PROGRAM AND METHODS OF OPERATION 


Because the activity was directly related to several of the bureaus in the De- 
partment, each of which was in a position to make some technical contribution, 
the responsibility of the program was placed in the Office of the Secretary by 
order of former Secretary Chapman on December 16, 1952. Then in the spring of 
1953, following a careful analysis of the activity, the present administration con- 
irmed that the work could be handled best in the Office of the Secretary rather 
than in one of the bureaus, and on October 8, 1953, Secretary McKay assigned the 
responsibility to the Assistant Secretary for Water and Power Development. It 
now operates as a part of his office. 

Referring to the chart appended to this statement: A group of nine eminent 
eaders of educational, scientific, and industrial organizations provide the Secre- 
tary with advice on broad policy matters. The advisers provide this service 
without cost to the Government, except for occasional travel expenses. Of the 

ne original advisers all are continuing to serve. They are: 

Dr. Robert G. Sproul, president, University of California, Berkeley 

Dr. Lee A. DuBridge, president, California Institute of Technology 

Dr. George D. Humphrey, president, University of Wyoming 

Dr. Louis Koenig, associate director, Southwest Research Institute 

Mr. Henry J. Schmitt, editor and publisher, Aberdeen, S. Dak., American-News 
Mr. J. J. Cronin, vice president, General Motors Corps. 

I Frederick L. Hovde, president, Purdue University 

Mr. Sheppard T. Powell, consulting engineer of Baltimore, Md 

Dr. James R. Killian, Jr., president, Massachusetts Institute of Technology 

\ two-day meeting of the advisers was held in April 1954. Their reeommenda- 
tions made at that time appear in the appendix to this statement. 

\ Saline Water Conversion Committee (departmental); consisting of one rep- 
resentative each from the Office of the Assistant Secretary for Water and Power 
Development, the Bureau of Reclamation, the Bureau of Mines, and the Geo- 
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al Surve provide s advice and ass A ‘ ! h matte 9 
4 ) f of the prograr excha e of informatior 4 prepara 
' il repe 
| y ‘ rel s conti ol \ Mnated I 
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re { Dep: I Oo State ( \ 
he Depart: t of ¢ nie 
Phe Espo! bulit tor the ma i ! t ray 
lination activities and the directic O he fied 
research is t] f the program dir ( es { 
ra SOF ¢ iltants pl vide S] ed scientific a ( 
ey i l prope d arch and final resu ] ( i 
st processes and numerous othe 
\ p ( all t] setual TI nd dey | pert { } 
’ 
] oO VNIZATIO } 1 prove { j \¢ | } ( 
1 ied sci itl ASSISTAN<( 1m t I / ‘ i 
yer e tl contract 1 } ’ re col t , f 
\ ( ire still verv mu needed, and handi 
wilons in Connection W d } I ‘ ( nh ot } l 
I PR KI 
} At the beginning of the program, the cost of converti aw 
vater bv the best existin proe th al l tion proces , I 
i Snail ul was estimated at ati $5 a thousa q rallon : ome 
acre-foot, and it was estimated that if mi arger plant of this tvne 
also using existing principles, the cost would be $1,25-$1.50 a thou 


$4100 to S500 an acre-foot 


Two arbitrary cost criteria, were set for the initial phase of the prog 


for water for municipal and simular purposes at about S100 to S125 ar 

and one for irrigation water at about $40 per acre foot Thev were be 
the basis of data then available, to represent about the maximum that 
borne by these types of use in continental United States It was fe 


these goals could be approached or reached, further inte sive research and 


Although considerable work re 


ment would be justified to reduce costs 
be done before those initial goals are fully realized, they are being approa 
it is believed will be materi 


ae eiopment work, is continu 


ally lowered if the research, and partic 
a 








Because this disparity between the existing costs and the objectives 
large, and because improvements in the few existing processes had alme 
to oceur, it Was necessary in the begil ning to consider every pe sible 4 
the problem, however remote the chances of success might seem origin: 
first step wes the preparation of as nearly complete an outline of possibl 


as could be conceived, as shown in the prochure entitled ‘‘Deminer 








Saline Waters,’ pages 5, 6, and 7 It will be seen that most of the e 
physical (p. 5), chemical, and electrical processes (p. ¢ and energ 
needed therefor (p. 7) are listed Those pages and the introductory matt 
on pages 1—4 of the brochure are included in the appendix to this state: 
This brochure was sent to several hundred scientific org t 
viduals believed qualified and interested in considering the 1 t 
request that proposa!s for scientific researc} eceordance with the « 
on &ny other processes not included there but re ting directly to se 
conversion be submitted It was recognized that eventually some 
would e eliminated as unfeasible, some would e devel pe d throug! 
stages, and in some no interest might exist, yet they should be explores 
No sing!e process will provide fresh water for all purposes at all loes 
under all circumstances Thus it is cesirable thet several different 
processes, and combination of processes be investigated and developes 
rently Furthermore, it would certainly not be desirable to place 
on 1 or 2 processes to the exclusion of others whe none | I I 


fing! low cost necessary 


~ 
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ts are | gy obotaimed, and it oW appears that in time conversio 
rackish and sea ster Will be feasible Twenty-four research and cd 
entn tie een let, several have been completed, and 7 or 8 yer 
y results have ot obtained One process is being field-tested, and 
? othe show sufficient promise to justify field tests In a year or earlie1 \ 
I f the 26 contracts which have een let, and of some prospective future co 
! ts i ached t { s statement 
\t thi time a tew « the more jutsta ung processes being ce velope 1 under 
aL] re mia’ ed, 
} ) rine 
beginning of the program it Was ft onsensus of those most familiar 
apor compression distillation development that major reductions in 
producing water by this process were no longer possible. After the pr 
yra nderway it was found that during the past 10 vears essentially 
Lor provements had beet! mad in thi the best existing process, and 1 a 
new approaches to the problem might result in substantial cost reduction 
Accordingly, a number of earch and development contracts have been under- 
ike nder the program for research on various aspects of the vapor compres 
on distillation proces The contractors include the Badger Manufactur 
Ci Yale University, Heinz Engineering Co 
Che possibilities of obtaining fresh water from sea water at a price which might 





dustrial users have been greatly enhanced by t! 
‘kman still Although vet in its infancy, this process 


by ated by contract with the Badger Manutacturing Co., of Cambridge, 
\Mass., may make possible production of fresh water from sea water for about 
ourth the cost of distilling sea water by the most economical process in ust 
at present Field tests at some seashore locations are being planned 
Research under the direction of Profs. Barnet Dodge and Harding Bliss a ' 
Yale University also seeks to bring down the cost of vapor compression distilla i 
on by increasing heat transfer rates in the evaporation units. The approac! 
has been the use of forced circulation coupled with dropwise condensation of the 
vater vapor. Encouraging results have been reported I 
The Heinz Engineering Co. has attacked the problem of finding the proper 
balance of design factors so that particular vapor compression distillation syvs 
ms can be arranged to operate at maximum economy. The work includes 


development of design and cost data on vapor compression distillation plants 
mpressors driven by steam turbines exhausting into the vapor compressio1 





Dr. W. L. Badger of Ann Arbor, Mich., is investigating the use of vapor com- 
pression distillation in combination with multiple-effeect evaporation. Pre 
liminary estimates by the contractor indicate that by this method large-scal 
lemineralization costs can be reduced appreciably below present-day costs by 


; ' 
mventional means using either process separately. 


he 4 f memorane Processes 


At the time the program began, work had already been underway first in 


Kurope and later in the United States on methods of using synthetic resin mem- 
branes with electric current to purify industrial fluids, such as sugar solutions, 
Later, this process was investigated in Holland and England for desalting water 
ind in 1950 two American groups began limited research work on membran 
processes for this purpose 

Some members of this committee will recall that reports concerning the econo- 
nies of one such membrane process appeared in the press shortly before this 
program was authorized As a result of laboratory tests on the small 1952 unit 

ich had been developed previously by Ionies, Inc., the cost of desalting a certain 
slightly brackish South Dakota water for irrigation uses was estimated to be 
about $16 an acre-foot 

\fter the program was started, the equipment was improved and enlarged, and 
a subsequent contract for laboratory testing a larger unit resulted in a much 

er cost for purifying the same South Dakota water—about $4 an acre-foot. 
i water from Arizona was tested on the 

iproved equipment. This water was about four times as saline as the South 
Dakota water. Based on the tests it was estimated that the cost of purifying that 
water would be about $20 an acre-foot. 

These promising results obtained in the laboratory on brackish waters warranted 
the field testing of this one firm’s equipment. This is being done under contract 


\rizona and South Dakota. Overall costs of producing water are progressively 





Under that same contract more s: 
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ey sizable block of commercia power \ icl init} mia ot eC ava \ 
ate Just m lO 1a plant lemineralize | million acre-fe of \ 
Veal ould require a generating plant of 500,000 kilowatts installed capa 
Beeause of this need for e1 vyV it Decom linportant that ( ( ( 
‘ost energy such as solar energy, Windpower, geothermal energy, ct 
} orously and exhaustively in connection with proc fevelopment a 
Che use of solar energy to extract fresh water from sea water is also attra 
; rom the viewpoint of national conservation of fuels lo become 
conomically, lower-cost equipment of greater efficieney is 1 Ri ! 
I being carried out in an effort to discover Ways and means of bringing al 
provement Such research inelude basic ce r. Maria 7 
New York University and Dr. G. O. G. L6f, Denver, Colo, use of plastics to 
by Bijorksten Laboratories of Madison, Wis., and a number of sma 
| experiments by the University of California 
| Separation of fresh water from sea water at pre ires of 4,000 to 6,000 pou | 
square inch pressures at temperatures in a 700 to 800° Fahrenheit range appear 
attractive energy wise in a large scale This principle of separati: alt water wa 
gested earlier by the Swedish inventor Baltzar von Platen who also is give edit 
or having invented the Electrolux refrigerator Von Platen and } ‘ 
stopped work becaust of problems now belie ved to be soli abl hame ly 
d seale formations. Research is underway at Nuclear Di lopment A 4 
White Plains, N. ¥ , to determine the technical feasibilit of the method 
| the problems to be solved are those of corrosion and scale formation i 
high temperatures and pressures. 
Osmotic proce S8e8 
\ different way to use membranes to desalt water is by use of hyd ( 
sure Although theoretically possible, it was not until research workers at ‘ 


University of Florida, under a program contract, discovered the right typ 





nembranes that technical feasibility could be demonst Vo! { 
as been on a very small scale, in the laboratory and n to be 
develop a practical process However, the results so f: igi! 
Another approach to use of these pril ciples is being investigated at the l 


versity of California at Los Angeles 

Still another method in this field which may prove to be very importa 
proposed by Dr. Murphy, State University of New Y¢ He is developir 
osmotically power permselective membrane device using the energy of 1 
instead of electrical energy. 


Tt 


Solvent extraction 

There are possibilities for using solvents to take fresh water out of sa 
ind leave the salt in the brine Exploratory research at the Texas A nd MM 
Research Foundation has shown that solvents of that tv] e do exist and t 1 
properties make possible a technically feasible process for obtaining desa 
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i resealr ( y } inned oO eter ( ether economic f 
ren y aT ‘ 
J or {) f 
frozen from salins iter contains much less salt than the original water 
igh basically promising an economical method of separation by freez 
by developed, because of numerous practical difficulties Rese 
Di 1 Scrence | il ratories, State College, Pa.. and at the Unive 1 
to t S« ‘ ( being carrie 1 out nade the program 1n a fT 
ri¢ nese ~ 
ill NEED FOR EXTENSION AT THI riMt 
question ma reasonably arise nov is to whether an extension of the a 
ition period is desirable at this time, rather than at the close of the press 


period One answer is this 























nder the provisions of the present act, all of the actual research under 
iets. all report thereon, and all correlation and coordination of data mus i 
npleted bv July 15, 1957 i 
t research and development contracts are for a period of about a y | 
it would be neces urv to tern ute ost contractil by about Decembs 
9 months hence, to permit completion of the work under the contract b 
nber 1956, and fir reporting of the results and conclusions of the pre ‘ | 
iths later Thu arcely any of the appropriations for fiscal vear 1957 : 
be utilized for contract research just at e time when the need tor advances 
ch and development of promising processes is expected to be felt most i 
ver, research of this type is perforce, long range in character. | 
rance can be given to the private firms and research organizations a 
larly to individual private scientists whose ideas are needed that promisi ' 
vill be carried to completion, we anticipate diffleulty in securing int 
ntists, and in achieving worthwhile results even in fiscal vears 1956 and 1957 ; 
rruption or aband ent of the program after fiscal vear 1957 world 
a large part the valuable results already achieved or anticipated it} 
equent loss t ( rnmen 
hermore, after t and a half vears of work, it is now possible to fores 
vreater assurance the chances of success of the entire progran 
NEED FOR OM R RCH BY EXISTING GOVERNMENT LABORATOR 


provision in the proposed amendment to permit an expenditure 


$500,000 for research to be conducted in existing Government laboratories woul 





advantageo n a number of wavs. Several individual private scientist 

rivate life have d ideas on processes worthy of at least exploratory researt 
However, they do not have laboratory facilities available. Some wo 

reeable to having the research carried out at a Government laboratory, bu 


absence of specific authority that has not been done. Thus the researt 





not been carried out Then there is the situation where Governms 
tists themselves mav have worthwhile research to propose, which they a 
laboratory would be best qualified to perform. Another area in whic! 
tions in a Government laboratory are valuable is in making unbiased co: 
I of processes and in confirmation of r arch results. In some cases 
al scientific organizations offer the only satisfa ry personnel and f 
mnduct certain investigations. 


ED FOR INCREASED AMOUNT OF AUTHORITY AND THE 25 PERCENT ADMIN 
rRATIVE EXPENSES 


Wided l the proposed amendm«e mt additior al f ll ds would be necessal 





ry forward the development of processes. It is usually necessary ar 
le tl at tne nitial researe or developm« nt of a process be conducted or i 
vely small-scale laboratory basis For such research only nominal expendi 
ave bet i of this exploratory research needs t 
nie the purpose of the program to limit the 
ory research. To accomplish the put 

a on a scale sufficient to determine 

Vv of scale basis, pilot plants or field test 
necessa as lividual processes which show sufficient promise are 

yped In Ul yoora ry Suc tests are esse! tial in order LO obtain re lial 
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cost estimates and information on the durability of e unit and critical pats 
down time, production capacity, power requirement ete 1 menta 
work, including field tests of this LV pe IS much more eostly tha i rat 
investigations However, nearly all such work is handled on a cost-1 fixed 
fee basis. ‘Therefore, if it is adequately inspected and audited no 

expenses are involved I cannot emphasize too strongly the need for adequat 





inspection by qualified Crovernment scientists, of all Gover 
search work 
The proposed authorization fo appropriation of a total of SP SOO L000 ¢ 


partmental expenses Is only a small increase on a per vear basis of the a irrt 
authorized under the present act. From this fund would come not only depart 
mental expenses for the 1953 to 1963 period, but also for e add yin ver 
period for completion of research prospects and for the final l-vear pet 1 f 
correlating, coordinating and rounding out the results It is expected that 


small increase rate (from $100,000 a vear to approximately $115,000) will cover 


the increased activity and the resultant increase in coordination and i 
vision functions. Particularly as each process reaches the larger f 
stage is constant inspection needed. It has already been clearly shown in 1 
one field test underway that personnel of high caliber, capable of discé 
successes, failures and pitfalls and able to recommend changes in direct 
be on hand in addition to the skilled per sonnel oO; the contractol 
GENERAL 

Kivery effort is being made to encourage private development of pie es a 
as a result a few industrial firms have undertaken independent reseat 
field during the past vear, and wholehearted cooperation has been re ved fi 
several organizations now engaged in these activities It is entirely possible also 
that some industrial firms may be working on processes without ady\ 
Department of their activities 

In addition the work is being coordinated with that abroad, as it ved 
to be essential that every scientific lmMprovement or fac lity to solve this pre 
national problem, be brought to bear, wherever such assistance may be. Progran 


scientists and consultants are obtaining technical assistance from abroad both by 
correspondence and by personal visits. The latter have proven to be extremely 
productive. It is planned to continue such exchange of technical assistance and 
cooperation wherever it is clearly of advantage to the United States program 
do so. 


Senator ANDERSON. Dean Sherwood. 


STATEMENT OF DR. THOMAS K. SHERWOOD, FORMERLY DEAN 
OF ENGINEERING, MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY 


Dean SHerwoop. Thank you, Mr. Chairman. Would it b 
appropriate if I reviewed the program, and then attempt to answe1 
any questions the committee might have? 

Senator ANDERSON. Yes. 

Dean Suerwoopn. I testified before the Joint Committee priol 
the enactment of the legislation in 1951, at which time my testimony 
was mostly to do with two aspects of the problem. The first was a 
review of my study of the cost picture of existing processes, at that 
time, processes which I believe to be workable and in fact known pro 
cesses, processes for which the cost data were available, and for which 
the cost data were quite reliable as engineering cost dataing. Thess 
costs at that time were essentially prohibitive from the point of view 
of the water needs of most communities and certainly for irrigation 
purposes. In fact, the best I could see at the time suggested a watel 
cost of the order of magnitude of $500 an acre-foot, which is the figure 
that Mr. Jenkins referred to as about the range of costs by existing 
processes at the time the legislation was first discussed 
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\Iy calculations of costs at that time were based on studies of such 
proc esses as ordinary multiple effect evaporation, of the vapor com- 
pression distillation operation as developed for the armed services 
during the war, and of a combination process involving both kinds of 
‘quipment 

\s I say, the cost in relation to costs which even fairly desperate 
communities might deve ae were not reasonable. 

The other aspect of my testimony at that time related to the very 
large number of ideas whith nad been mentioned, which had been 
looked at briefly, which scientists and others had suggested from time 
to tie, and on which there was not ade ‘quate information to estimate 
what the pooneeeee smight be. Itseemed to me very clear that among 
these there rht be something well worth developing, and well worth 
pronoting and that what was needed was what we called seed research, 
the kind of nurture of a nebulous idea that gets it to a pomt where 
so vebody gets excited about it. 

This ts the hs be ‘st kind of research money to get. If you have some 
idea with nurbers that look pro} nising, you can get some people to 
spend money for it, but at the stage where it is just an idea, it is hard 
to get support. But there seeme d to be a large number of possibilities 
among such things as those which have been mentioned by Mr. Jen- 
kins. such as this osmotic membrane idea, and so on. 

Accordingly, at that time I argued along two lines. First, that the 
large expenditure for a so-called demonstration plant to produce water 
by a known process at a high cost would not be a good idea in that rela- 
tively little would be le arned by demonstrating what you already knew, 
At the same time I argued that what was really needed was the nurtur- 
ing of these nebulous ideas. The bottleneck was not mone y but ideas 
A number of others agreed with this position. In fact, the bill 
passed took the form in line with those arguments. 

Since 1951 I have been in contact with the program and have been 
informed about its progress. In fact, I have reviewed some of the 
proposals as submitted to me by Mr. Jenkins. I think I know the 
general way in which it has worked. 

In the first place, I would offer my opinion that it has been excep- 
tionally well run. It has been efficiently well run, and followed the 
lines of operation which I think make very good sense, indeed. 
This original brochure which Mr. Jenkins and bis office produced, 
listing all the conveivable ways that one might think about if one went 
about to invent a process, was a really excellent document, and a very 
fine idea, because it did exactly what it was intended to do—it got a 
lot of people excited about the problem and thinking about ways they 
could do better and produce a number of ideas. This showed excellent 
judgment to get this document out at the beginning. That was an 
efficient thing to do when you are after ideas. 

| think the program and the selection of projects has shown a good 
balance between the relatively routine improvement of known methods 
and known devices, and the long shots which one might say were 
almost fantastic, but still in this kind of thing should not be over- 
looked. | think to go all in one direction or all in the other would 
have been a mistake. 1 think the facilities permitted looking at 
both kinds. 

It seems to me that the program has had adequate advice from, 
one might say, reputable scientists. I think the people engaged in 








| 
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the contracts among the advisers and among the consultants ar 
people who command the respect of the engineers and scientists of 
the country. I think the program, therefore, briefly, works as 
intended. It brings out ideas, and I think myself that this is basi 
cally the function of the program, and would be my interpretation of 


the purpose of the original bill 


I be lie ve that the o-vear period is too s} iort to colleet and purs 1 

1 ’ . . » 
these ideas because they don’t just come along for the asking and on 
leads to another. So I would think that it is entirely reasonable and 


proper that the time period he extended, \ ith at l ast the support thal 
it has had on an annual basis. 

[ think in the next 3 or 4 years if will be destrab 
pilot plants, and these will be more expensive than some o the 
operations of the program to date. So the funds will be a little tighter 
than they have been if these pil ot plants are built 

I might distinguish between a nilot plant and a demonstration plant 
My definition of the words woul be that a demonstration piant Is a 
plant essentially constructed to make —, water by a process that is 
known and in which one has confidence. pilot pl int is a plant of a 
somewhat smaller size ordinarily built . work out some of the 
problems and esssentially not to make fresh water, if you please, of a 
type which cannot be worked out ‘ 2a laboratory, and there are a 
number of these. 

For example, one of the possible troubles with this membrane process 
is very tiny particles of colloidal impurities may ruin the membranes, 
and the only way to find out that is to operate one of these devices ove 
a long period of months with the water in which you are interested 

Consequently, a pilot plant such as the one in existence now oper- 
ating on the brackish water in the West is very definitely in order 
The corrosion and scaling problems, using sea water, in connection 
with either this critical pressure device or in connection with the vapor 
compression evaporators, are problems which would be essentially 
impossible to get data on which one might get data in the laboratory, 
and have very much confidence in the ability to predict the operation 
of a demonstration or commercial plant over a period of years. So a 
pilot plant again may be in order in this connection 

These pilot plants are certainly more expensive than 1] 
ope aa or kind of research which the chairman mentione¢ 
on in Florida on ultrasonics where the money simply goes to determine 
if an effect exists. If the effect exists, which the man is looking for, 
then it is worth pursuing. That is a relatively inexpe nsive type of 
study. It is not much more expensive than Dr. Fleming’s discovery 
of penicillin, when it flew into the window. But the subsequent idea 
from there to the large-scale distribution of penicillin costs hundreds 
of millions of dollars, and the development of this idea may, too. But 
the first step is to determine the effect and locate the antibiotic 

Just in passing, a word about this item in the new bill on the use of 
Government laboratories and people. I would say only that in the 
situation where ideas are the bottleneck, it would seem to me ridiculous 
to rule out of consideration any area from which one might get a 
usable idea. It just makes good sense to accept the fact that these 
people, as well as people in Europe, might have some ideas that we 
would like to pursue and very likely have them pursue them in their 
own laboratories at the outset. 


c kind 
} as going 
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Finally, just a word about my conclusions about the present state 
I think that the prom Hsing processes at the moment are the ionic mem- 
bre ane process, the vy apor com pression deve lopme nt of Dr. Hic kman, a 
combination of vapor co: ere and multiple effect system, which 
is the subject of a recent study by Dr. Badger of Ann Arbor, no con 
nection with Badger Manufacturing Co., and finally this critical 
pressure device 

I think these indicate that water might be made even today for 
about half the cost that I thought would be possible a vear ago. | 
think the costs are sonewhat higher than the cost figures that are seen 
in the hewspapers from time to time about making fresh water from 
the sea, but I think very real progress has been made, and in round 
numbers I would say that the cost has been halved by workable pro 
cesses Which one might go ahead and make today. 

Senator ANDERSON. Has there been any thought given as far as 
you know with the possibility of tying in the new reactor programs 
with the experimental programs along that line? We are dealing with 
high pressures in all sorts of experiments of that nature. Here you 
come along with these boiling water types of reactors and so forth 

Dean SHerwoop. The same kind of technical information is use‘ul 


in both areas, There is, of course, in this scientific fraternity an 
unusually good communication system whereby scientific facts get 
around very rapidly. I would say in connection with atomic energy 


only this: Just in the same way that atomic power may become inter- 
esting and economic in competition with steam power, even pe rhaps 
more probably is that low-grade energy in the form of heat might 
compete with fuels and therefore it would seem that the possibility 
of using heat energy from reactors in these fresh-water devices such as 
the multiple-effect evaporators is perhaps even better than the pos- 
sibility of making co: npe titive power from reactors. 

Senator ANDERSON. That is exactly what I was wondering about. 
1 think there might be something there. We are talking all the time 
about how nice it would be in some of these types of reactors if we 
did not have to take the heat and transform it into steam, and take 
the steam and transform it back into energy, and so forth, we would 
be able to do a lot of things. If that were true, you might possibly 
find some way of locating a reactor where sea water was a circulating 
element in it, and come out with some surprising results. 

Jean SHERWOOD. Mr. Chairman, I am not well informed on the 
subject of reactors, but it is my understanding that the cost of pro- 
ducing low-temperature heat by a reactor would be very much less 
than that of producing the iigher temperature heat that it is neces- 
sary to make power. I think, for example, the Brookhaven reactor 
has a very substantial amount of low-temperature heat going up the 
stack which at one time the yh considered recovering by the use of a 
waste-heat boiler. That is the kind of low-temperature energy 
which would be useful for making fresh water from the sea, but 
which would not be useful for making power. So there is, 1 think, 
a slight edge in the use of atomic energy for this kind of 2 purpose 
over atomic energy for power in competition with steam power aad 
heat from fuels. 

Senator ANDERSON. Does that conclude your statement? 

Dean SHerwoop. Yes, sir. I would be glad to attempt to answet 
any questions along the lines of vour interes 

Senator ANDERSON. M1 \ppelbaum 
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STATEMENT OF JOSEPH APPELBAUM, VICE PRESIDENT, OIL, 
CHEMICAL, AND ATOMIC WORKERS INTERNATIONAL UNION, 
CIO 


Mr. Appetpaum. Mr. Chairman, my name is Joseph Appelb: 
I am vice president of the Oil, Chemical, and Atomie Workers h 
national Union, CIO, with headquarters located in Denver, Colo 
I am testifying here in behalf of the National CLO in support of th 
extension of the Government’s saline water program Until re 
and prior to the merger of the Oil Workers International | 
the United Gas, Coke, and Chemical Workers Union, | was we 
regional director of the United Gas, Coke, and Chemical Wo 
Union. Jn that capacity | appeared before the House Con 
on Agriculture in Whittier, Calif., on November 12, 1953. in s DpPo 
of the further extension of the Government’s saline water 
At that time, IT said, and I quote 


( IO today is app 1( Da tribute te thre ! } ) 


Since that time we in CIO have been impressed with the de 
1 


ments which have oecurred in this field We know that thei 


been proven a prac tiecality to this program which now justi thre 
most optimistt« hopes of ou earlier Lestimon \\ know tha 
application of vigor and intelligence ean bring an ur] olution to 


many of our most pressing water shortage problems 


Yet we stand here today lk & Dero Vien the pressure « er 
shortage is increasingly a critical problem rougho he | 
st es 11 he past there v< her Of iS] i 
1\ t| rt hie Water-snort eC pi yblem Vas } rin: hye ( ( 
West. With the passage of time, the growth of pop lon, t 
creasing need for water im icdust ‘Vv, AGTICUILUE ML 1O the pire 
se, it is now clear that water shortage is a national problem 
Therefore, gentlemen, it seems to me that the efforts e past 
ly ng his prob] mm Must be eexamined m the lied of the 
sures, and steps must be taken to Appl cnowled ) 
which have been developed in this field in a more vigorous wav lor 
toward the solution of this most pressing problem 
ly the Pasi weel we ly Ve fou id enel | acceptance to a itl i 
one of the Nation’s mos pressing problems The Sall ae mi: 
vell end the rear of the cre vied disease a4 | 0 (1 { i 
funds and the applicati n of trained technict ,W | 
our most seriol s prol lems, \} cl no proble m to os more 
than the growing shortage of wate! Last week as [ moved from 
st Louis, mv former | ome, to Denver, Colo | exper d the 
if the snowstorm 1n eastern Colorad: This 1s « ( by CAS \ 
a critical water shortace This storm, which delaved 1 
Was § reeted with jubil ition in the ¢ tern Colorado are :s 
snow that fell the more water that would sink into the ground 
the area would be affeeted Hy thre scourge of thie «Lust blow 
alles ting this whole area, It is now taken for granted u \\ 


Liat in the veanr 1955 this co metry will see the pivvest duststorm 1 
creation of a new dust bowl with all its devastating effects covert 
) iF 


25 million acres 
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Mr. Chairman, I propose that we immediately expand the Govern- 
ment’s saline water program if for no other reason than to seek to end 
this menacing dust-bow! condition, = that we provide the program 
with funds equal to $1 an acre of the area affected, and that we call 
upon the scientists and the technicians and the irrigation experts to 
figure out ways and means to bring an end to this condition brought 
about in such large part by the shortage of water. 

Mr. Chairman, I said earlier we have been encouraged by the prog- 
ress of this program. That is to say, we have been encouraged by 
the few experiments which prove that the program has developed a 
potential technology and an economic range of operation which can 
release the giant source of the ocean to meet the water needs of almost 
any area in the world. 

The development of a power source known as the package reactor 
in the field of atomic energy means that we can now provide =~ 
technology of the saline-water program to the most critical are: 
throughout the United States and the whole world and use our deve I. 
opments in this field to meet the most pressing needs of the under- 
developed countries of the world in their economic developments. 

Mr. Chairman, the CIO believes that this program should be given 
a priority equal to that of our most pressing military development 
programs so that we can show the world that we are prepared to 
effectively aid them in raising their standard of living. 

Recently the secretary of our national committee on resources 
development drafted a memorandum on The Application of Atomic 
Power to the Demineralization of Sea Water for Irrigation or Domestic 
Use. Mr. Chairman, without reading this memorandum, I would 
like to place it in the record at this point. 

Senator ANDERSON. That may be done. 

The memorandum referred to follows: ) 


\MieEMORANDUM ReE THE APPLICATION OF ATOMIC POWER TO THE DEMINERAL- 
IZATION OF SEA WATER FOR IRRIGATION OR Domestic USE 


From: Leo Goodman, secretary, CIO national committee on atomic energy, 
power, and resources development. 
Date: March 15, 1955. 

There has been since 1952, an appropriation of $400,000 a year for the saline- 
water conversion program by the Congress to the Department of the Interior. The 
goal set for this program has been the reduction of acre-foot of potable water 
at a cost of approximately $125. This is based on a survey of the cost of water 
to 400 American cities. 

For irrigation purposes the objective has been production in cost to $40 per 
acre-foot. 

Substantial suecess has been, achieved through the use of an ion transfer 


membrane demineralizer. This has been tested for both brackish water and sea 
water Brackish water in South Dakota has been demineralized at an estimated 
cost of $4 per acre-foot predicated upon an estimated conversion plant installa- 
tion cost of $1,700,000, and salt content of 855 parts per million 


In Arizona where the water contains 4,635 parts per million salt, the estimate 
is that brackish water can be made potable with a $10 million investment and a 
cost of $20 per acre-foot. 

In Texas estimates run to $40 per acre-foot in a $20 million plant based on 
salt content of 10,000 parts per m illior 1. This process uses the property of certain 
plastic membranes to pass only electrically positive particles (cations) and other 
membranes to pass only electric ally negative particles (anions). When salts are 
dissolved in water they break up into equal quantities of cations and anions 
which move in opposite directions in an electric al field The power requirements 
to reduce salinity to approxi: ately 350 parts per million were experimentally 
determined. The energy demand per gallon treated in a given sized unit was 
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hown to be inversely proportionate to the production rat: hat is the hig] 
the productior rate the lower the energy consumption per gi ) In} 

a water product with 350 parts per million salt content to prod lO a 
per hour, that is salt content of 350 parts per million from wa 
contains approximately 35,000 parts per million is shown it he following A 
\iembrane area ! ] sea ter 600 
Wo ao 1) si 
Do 10 Do 
ly illion square fee 
? Kilowatt-hours per thous illor 
For each of the types mentioned above of the total cost per acre-foot the p 
cost Was: 
ry} 
) Dakota 
Ar 
ex 
The above estimates are based on the assumption of 0.3 cent per kilowatt-hour 


Using the above estimates the Bureau of Reclamation has concluded tha 
portions of the southern California and Texas coastal regions where water require 
ments exceed present local supplies, and those which can be developed, it is 
physically possible to meet all the future water requirements of those areas wit 
converted sea water. (Saline Water Conversion Program, Resear and Develop 
ment Report No. 3, entitled ‘‘Potential Use of Converted Sea Water for l[rrigatior 
in Parts of California and Texas,’’ p. 2. 


The fundamental problem, therefore, is the lack of power in areas \ ! i 
this program the most. Southern California and Texas do not have available the 
large blocks of surplus power which would be needed to make such a program 


feasible at this time. 

It is proposed, therefore, that the Atomic Energy Commission build some of its 
experimental atomic power reactors in these areas of sufficient size to suy 
power necessary for further development of the saline-water program 

Mr. AppeLeaum. It shows, Mr. Chairman, that the direct power 
costs of the electrodialysis method of demineralization of brackish or 
sea water constitutes more than 50 percent of the total costs. But it 
also shows the direct advantage which is gained from increasing the 
size of units involved. One million square feet of membrane area 
requires 1,600 kilowatt-hours per thousand gallons. Ten million 
square feet of membrane area reduces the power requirement to only 
160 kilowatt-hours per thousand gallons. It is clear, therefore, that 
this program needs some immediate large-scale experimentation 
It is likewise clear that we will never get the “bugs”? out of the tech 
nology of this development until we try it in many places and on an 
increasing larger and larger scale. Our technicians and members of 


my own union have called our attention to the many places where this 
program can be immediately put to test. In some of the very area 


affected by the dust bowl there are oil \ ells produc ine quantities of 
salt water which could be demineralized and used as potable wate 


The Department of the Interior’s Third Annual Report on Saline 
Water Conversion says: 


f 


The work accomplished so far indicates that attainment of the first a 
winning fresh water from sea water at a price which municipal users ar 
industries might pay, and the conversion of brackish water to irrigation use 
seems to be in sight although much work will be necessary before either ca 
brought to realization. 
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Mr. Chairman and members of the committee, while I endorse the 
ntention of S. 516, I recommend on page 2, line 5, the phrase “$6 
million in all’ be stricken and in place thereof the committee substitute 
the phrase ‘$25 million a vear,’’? and in line 17, page 2, the figure 
‘$500,000 be stricken and tin place thereof ‘‘$5 million.” 

Mr. Chairman, I am sure you are more acquainted with that as an 
ndividual than I on the question of the water shortage as such, as 
ndicated in the prepared statement, no longer affects one particular 
rea. It affects our whole Nation fany people are involved. 
The way my organization looks at it, and the way I look at it per- 

y, the water itself is life. I think as a representative of my union 
and as a family man, and as a citizen of this country, that we have 
rot to put evervthing we can behind the exploitation of this program 


SOTPALL 


to see that the water is made available for our people. 
fhe indications have been that there have been some practical 
developments in it, and our contention is that this program should be 


Marged, and \ should ente! into the field Im a practical Way, and 
thi such that obtaim more xperience on | lareer scale 
Senator ANpERSON. I appreciate that statement. I assure you I 


had no idea what vou were going to testify to when you came in here. 
Mv earlier questions about the size of this money, and my question a 
moment ago about taking a reactor type that depends upon various 
types of pressures and see if it could not be located nearer sea water, 


and perhaps learn something about the demineralization of sea water 


at the same time has been echoed in your statement. I appreciate 
very much your confirmation of what had been suggested to me by 
the thines we have been going through in the atomic-energy program. 

We had a hearing vesterday afternoon on military application of 
the atom. It is being repeated again tomorrow. We have a hear- 
ing every 2 or 3 davs for the next several weeks on that. The muihi- 
tary application of the atom is important. But I sometimes feel that 
the people over in the conference that is going on now in the Far 
Kast would be somewhat interested in what we are planning to do in 


peace, and what contribution we can make to their ultimate welfare. 
We can make it by programs of this nature and make it very rapidly. 
lam happy your organization has made that position. 
Mr. APP! LBAUM. May | make one more statement without bela- 
boring the time of the committee. | would like to say one other thing, 


Mr. Chairman. It isnot a question of can we afford it [t isa question 
of can we afford not to do it. In my way of thinking, water is just 
as important as a 1 other peaceful material, as far as defense is con- 
eerned. As aptly as you have put it, I think we have to show the 
free world what our intentions are. When we acquire the know-how 


through the application of this particular program in a large ex- 
panded way, | think it is our duty as people under God to show these 
people in the other parts of the free world what we learned and show 
them how to work it and supply them with the necessary water. 
Senator AnpERSON. | am very happy about your testimony. 
As I have said, I have been greatly disturbed over the water situation, 
and the possibility that we could have some way of making a con- 
tribution to that problem here and elsewhere. I know how much 
money we plan to spend for defense. I do not regret any of it. But 
a very tiny fraction of 1 percent of it spent on the development of 
this type of program might make possible the protection of some of 


' 
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the billions we are pouring into defense at the present time. I am 
thinking particularly of the fact that we are in this controversy 
steadily with California over water, which the development. of 


program to its final conclusion would completely eliminate her 
would be ho reasoh wh Los \ngeles would Want to take ts watel 
out of the California River if it could get its water out of the ocean 
at an equivalent price, and it might be possible for it to do so If that 
happens, then vou free Immediately a lot of waiter for areas that are 
being questioned how l am thinking of a bill that is going to come 


to the floor shortly, the Arkansas-Frvyingpan project, which deal 
with the diversion of water from the upper Colorado area. California 
very properly, | fUeSS, asks what is that vone to do to the charaet 
of the water we are going to get that is left in the strea Will it 
carry a larger proportion of solids and therefore not be usable by u 
We want to know. We are worried about it \t the same tim 
Colorado Springs there with a new Air Academy, and with a great 
many mineral operations getting ready to start, and in need for 
great deal of water, that water can be supplied very quickly by th 
Arkansas-Fryingpan project. 

I cannot help but think of my own State where we have in a 
narrow stretch of country the Los Alamos Laboratory, which has had 
a great deal to do with weapon design for our modern arsenals, and 
the Sandia base which has had a great deal to do with the man 
facturing techniques of our weapons, and the White Sands Proving 
Grounds, which developed rockets and intercontinental missiles 
evervone of the areas short of water, all possible to be served by a 
transmountain diversion from the upper Colorado River, and the 


whole project being questioned by California because it rep nt 
a diversion of the stream, and [| am not questioning that All that 
could be eliminated very quickly bv the use olf water of this character 


Are there other witnesses? 
If not, thank vou verv much. I regret that additional members 


of the committee were not here for this discussion. I do want to Say 
that former Secretary of the Interior Oscar Chapman was trying to be 
here. He found that his doctors want him to keep quiet for a few 


moire days. I do want to reeall that he was very much interested in 


this program. He gave us a great deal of encouragement He 
assigned Mr. Lineweaver to the project when he was Secretary, and 
required him to report directly there to the Secretary. [| am sorry 


he was not able to be here 

I think I will include here the article in the New York Time 
February ii, ¥O56. in which David Lahenthal, form head of the 
AEC, sees an all-out water famine, and calls for an all out crash 
program to develop a feasible way to concentrate the removal of 
minerals from sea water and make it useful tor irrigation and industria! 
needs and human consumption 

(The article referred to follows 


Sites ale Mo} 
LILIENTHAL SEES A Water FamMint VEC Ex-HeEvp $ NATIO 
SIZES 4 »M SHO (; ) 
(By Jack PR. P van. special to the New York 1J 
CHICAGO February l. David I Lillienthal aid toda 
overemphasizing the atoms-for-peace program in the face of an 
problem—-a growing water shortage 
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However important the multi-billion-dollar search for economical electricity 
from atomic fission may be, it does not compare with the need for action on our 
threatened water supply crisis,’’ he declared 

He called for an ‘‘all-out crash program’’ to develop a feasible way to concen- 
trate and remove minerals from sea water and make it useful for irrigation, in- 
dustrial needs, and human consumption 

Mr. Lillienthal was a principal speaker at the annual meeting of the American 
Institute of Mining, Metallurgical and Petroleum Engineers at the Conrad 
Hilton Hotel 

He was Chairman of the Tennessee Valley Authority from 1941 to 1946 and 
Chairman of the Atomic FKnergy Commission from 1946 to 1950. He now is 
Chairman of the executive committee of the Minerals and Chemical Corporation 


of America 
CITES POPULATION GROWTH 
le said a successful sea-water process might be achieved with only a fraction of 
he cost in dollars and technical talent being spent on the nuclear-power-gen- 
erating program. He said it would help meet one of the gravest problems a 
rising population and industrialization presents.” 
Most authorities feel it will be 20 vears before the atom can compete eco- 
mically with other fuels for generating power,” he continued. ‘‘By that time 


we expect to have 60 million more people in this country—but we can’t stockpile 
ater and there’s no present indication we'll have any increased water supply 
It has been said that the expensi\ e stress on atomie electrical power is justified 
e cold war. Well, the cold war has covered more than one boondoggle. 
‘And what would be a greater cold-war weapon in arid, 0 erpopulated India, 
rr example——more electricity or a great increase in water for farming? Or in 
the arid countries of the Middle Kast? In many parts of the world, water is the 
ery condition of life, and the lack of water spells hunger, discontent, and warfare.”’ 
Mr. Lillienthal also urged the ‘“‘stockpiling of new technical knowledge and new 
processes”’ for making use of domestic lower grade industrial minerals. Jn this 
Way he said, the United states could relv on its own minerals or substitute mMa- 


terials in times of trouble 


f 


NOTES MINERAL IMPORTS 


We are importing minerals at a great rate, and this should be encouraged”’ he 
uid. ‘“‘But we should not be blind to the real possibility that even though there 
will be no shooting war—as I happen to believe—we may find our imported 
sources of mineral supply constantly interfered with, uncertain and costly.” 

\nother speaker today was Capt. Howard T. Orville, United States Navy, 
retired, weather consultant to the Bendix Aviation Corp. and chairman of the 
National Advisory Committee on Weather Control. This committee was ap- 


pointed late in 1953 by President Kisenhower to evaluate public and private 
experiments in weather control 
Today we may be facing one of the greatest droughts in history,’’ Captain 
Orville said. ‘New reports of drought conditions are received daily from all 
ver the Nation Denver has banned city sprinkling even in winter; Baltimore 
t rie 


as just experienced the second driest vear in 50 vear 

Drought conditions are currently reported in 944 counties in 18 States extend- 
ng from Texas northward to Wvoming and from Georgia and Virginia westward 

Nevada.” , 

He said cloud-seeding operations to increase rainfall or snowfall had been or 
ere now in progress in almost every State of the union “although the beneficial 
results are still ouestioned by many.’’ Commercial ‘‘rainmaking”’ has stabilized 
nt in estimated $1 million-a-vear business 


Che engineers’ 5-dav meeting will conclude tomorrow. 

The CuarrMan. We have a statement from Hon. James Roosevelt, 
Member of the House of Representatives from California, which will 
be included in the record. 
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STATEMENT OF HON. JAMES ROOSEVELT, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF CALIFORNIA 


Mr. Roosrvetr. Mr. Chairman and members of the committee, 
I am delighted at being able to express myself on a subject—-water 
that has been of paramount importance to the West from the time the 
first. pioneer forged his dusty way across the country, and one that is 
becoming of increasing importance in the East as well. As you 
know, gentlemen, I have also had some experience of that area 

I speak as one who has an intense interest in the prosperity of our 
entire country, one whose faith in its continued growth and prosperity 
has often been expressed. I am not one of those who believe, like 
Malthus, in occasional hardship and distress, or even war, for the 
purpose of reducing the population to a point where it can live, no, 
exist, on depleted or wasted natural resources. We had one experience 
with that philosophy a while back, now showing up in the smaller 
numbers of our population between 15 and 25, one which will reverber- 
ate in future generations in the smaller number of children born to 
that smaller age group. This philosophy, which the Democrats 
sought to overturn by measures designed to increase the prosperity 
of the country, has now been revived by those who would waste our 
resources, who, when they do grudgingly take steps that would better 
uttlize them, make sure that they are too little—I sincerely hope 
they are not too late. 

I say this because the same measures which would benefit our own 
country, the same knowledge gained in this saline water conversion 
program would, without significant extra expense, go a long way to 
raising the standard of living throughout the world. 

$v making North Africa, at the time of Carthage one of the most 
fertile areas in the world, bloom again, as once it did, by making other 
desert areas flourish, we can bring food to starving millions and uproot 
the major economic unrest that led to communism. When we can 
do this through the knowledge gained from our own program, without 
extra expense bevond what a realistic program for our own needs 
would be, I am all for it. 

Let’s look at it this way. Even if we had no economic need for the 
program in our own country—and the dust-bowl areas, harbingers of 
future Saharas, cry out that we do—it would be invaluable in an 
attempt to bring a permanent peace to the world 

Like David E. Lilienthal—vyou gentlemen may remember that he 
administered both the atomic-energy program and a major water 
development project—I also call for an ‘‘all-out crash program” to 
develop a feasible way to concentrate and remove minerals from sea 
water and brackish water to make it useful for irrigation, industrial 
needs, and human consumption. At this point I should like to intro 
duce into the record his statement. 

Placing the importance of this program, now represented by a 
trifling appropriation of $400,000 a vear for a limited time, over that 
of producing electricity from atomic energy, he asked 


* What would be a greater cold-war weapon in arid ery ! | 
for example, more electricity or a great increase ‘in water for farming? On 
arid countries of the Middle Kast? In many parts of the we , wa 
condition of life, and the lack of water spells hunger, discontent, and warfare 
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And then let’s look at our own country Westwaid expansion, new 
frontiers, more agricultural land, have made possible our present 
standard of living. Sut the coast was reached many vears ago, and 


readily feasible plans of irrigating more land through conventional 


— ure dwindling, It has been estimated that if every drop of 


ater in our western rivers were utilized for irrigation, not more than 


one-fifth of the potentially arable land would be reached. Even the 


eastern parts of the United States long thought of as an area of water 


surpluses, is feeling the pinch. Cities have had to ration the use of 
water. Good industrial sites have had to be turned down because of 


an insufficiency of water of suitable quality. Increasing stream 
pollution has made the task of supplying not only potable water, but 
industrial water as well, an increasing problem. Look, too, at the 
havoc wrought in eastern farm crops when the rains fail. That’s our 
problem now—-what will it be in 20 vears? As Mr. Lilienthal said in 
his February 15 ape 

By that time we expect to have 60 million more people in this country, but 
we can’t stocl pil water and there’s no present indication we'll have any increased 


water supply 


We have the solution in our hands today, a way to make the deserts 
of my State bear as fruitfully as the irrigated lands of the Imperial 
Valley—a desert which has become the most productive agricultural 
area in the world—a way to make the quarrels between States over 
water, one of the major interstate irritants and sources of litigation 
for many vears, as trivial as the quarrels of children over the rills 
left by the morning rain. 

Let’s take the saline water conversion program, which has shown 
such promise in its first hesitant steps, supported by a trivial annual 
appropriation, and make it stride like the infant Hercules it is. Let’s 
have no talk, blown up as through a major outlay were involved, 
merely of a program extended until 1963, with an authorized total 
appropriation of $6 million. 

This proposal to triple the total authorization for the program 
sounds as though it would permit a vast increase in research. On 
an annual basis, however, it is an increase of a mere $200,000. That 
is, it is that large if the Bureau of the Budget, which has not been 
overly sympathetic, permits it. Surely our country, with its vast 
resources can afford more than this trifling amount to make available 
for our farms, our cities, and our industries, the water they so badly 
need. Is this the crash program which will prevent India’s millions 
from dying of starvation, will relieve population pressures through- 
out the world, and help defeat communism, through peace, and not 
through war, while still we can? 

We are within reach of that goal. Field tests have been made 
with one process which bids to reduce the cost of purifving brackish 
water to a price where it can be used for irrigation and municipal 
water. 

Right now, I venture that it is cheap enough to be used in emer- 
gency situations to prevent the total loss of crops. Other processes 
for making sea water available for potable and industrial uses on a 
large scale are being tested and improved. I urge that you gentle- 
men push these developments, and others which may be promising, 
by authorizing a program large enough to develop the potential in 
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the program within a short time. Ten million dollars a year would 
be about right, to my way of mp 

I would furthermore amend the act of July 3, 1952, to provide for 
dissemination of the information obtained not only to the people of 
these United States, but to all countries experiencing water shortage 
or water salinity problems — which would probably include most 
nations on this clobe 

Further to implement the purpose of this act, which is to benefit the 
people of these United States, whether the information disseminated 
be here or abroad, 1 should make one further amendment in the aet 
I should provide explicitly, rather than by committee directives to th 
Department of the Interior, as occurred in the passs ge of the original 
act, that inventions made asa result of the research under this program 
be made available to the people of the United States Let us not 
permit the creation of a new monopoly by those who have been paid 
by the taxpaver to develop an economic method of desalting water 
thereafter to say, ‘‘We will permit only those of vou whom we choose 
to become the beneficiaries of our largesse.” In such a program as 
this, a free nation can again demonstrate its superiority to any system 
of dictatorship. 

The CuartrMan. We also have a statement from Hon. Thomas H 
Kuchel, United States Senator from California. 


STATEMENT BY SENATOR THOMAS H. KUCHEL, UNITED STATES 
SENATOR FROM CALIFORNIA 


Senator Kucuse.. Mr. Chairman, this bill has my wholehearted 
approval. Its passage is desired by the people of my State, and I 
believe it is also in the Nation’s interest. 

The 82d Congress took a farsighted step when it authorized and 
appropriated for a program of research in the problems of converting 
saline waters for beneficial use. Many areas of the United States are 
reaching the end of their fresh-water resources. This can be found in 
California, but it is also becoming ominously apparent elsewhere, as 
witness the critical shortage of water in New York a few vears ago 
In California, the water engineers of the State estimate that unde 
ground water tables will be subjected to an overdraft of 5,500,006 
acre-feet in 1955. Wells in the coastal counties of my State have been 
deepened to such an extent that salt-water intrusion has ruined many 
of them. In order to maintain the life of our cities, our industry, and 
our agriculture, water is moved for hundreds of miles by canal and 
ditch, as in the Central Valles project t and the Los Angeles aqueduc 
and other works of the Metropolitan Water District. We have but a 


few remaining potential projects such as the Trinity River diversion, 
for which I have legislation pending, and the State’s Feather Rive 
project. But for a number of vears, my State has turned its attention 
to the possibilities of converting water from the Pacific Ocean inte 


fresh water for our population, our industry, and perhaps even out 
agriculture. 

The California State Division of Water Resources, and the Uni 
versity of California, is engaging in ke f the problem and of the 
possibilities of salt-water conversion. lt was a matter of great en- 
couragement to us when the Federal Government undertook in 1952 
to participate in similar activities 
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Those activities have had the important result already of narrowing 
the field of research, and scientists under contract with the Department 
of the Interior are now able to anticipate reaching firm conclusions 
within another few years. The Department has advised this commit- 
tee that unless the authority of the 1952 act is extended, it will have 
to commence this coming December to bring the program to a con- 
clusion. The research contracts. then in- force would have to be con- 
cluded during calendar year 1956-so that the Department could com- 
plete its final report under the 1952 act by July of 1957, its terminal 
date. 

5S. 516 will protect the investment the United States has made to 
date in this vital research work. More than that, it will be an invest- 
ment in the future of our country. Fresh-water sources are not inex- 
haustible. They are subject to weather fluctuations. They are under 
the pressure of rapid population growth and increasing industrializa- 
tion. In making 1t possible for saline-water research to continue, the 
Congress will be taking oui an insurance policy, ai a small premium 
avainst the possibility of widespread economic losses, and even disaster, 
in the vears ahead. 

Senator ANpERSON. Thank vou all very much. 

i have a statement for the record from former Secretary of the 
Interior Oscar L. Chapman on 8. 516. 


STATEMENT BY OscaR L. CHAPMAN, FORMER SECRETARY OF THE INTERIOR 
D¥PARTMENT, ON 8S. 516 


I am pleased indeed to have this opportunity of presenting my views to this 
committee for which I have a high regard and a sentimental attachment because 
of my years in the Department of the Interior. I have been privileged to discuss 
with the members of this committee many subjects of national interest and it is 
especially meaningful to me that you have invited my comments in connection 
with 8. 516, a bill by Senator Case to amend the act of July 3, 1952, which relates 
to research in the development and utilization of saline waters. 

Some of you may remember that this idea for the development of new water 
resources through the removal of salt from brackish and saline waters was initiated 
during my administration as Secretary of the Interior. It was proposed by the 
Department at that time because of the obvious need for providing additional 
supplies of water for domestic and related purposes. I am pleased, of course, 
that this program, now that it is reaching the end of its preliminary stage, is now 
proposed for extension. However, I am not so happy that the extension does 
not also include a substantial expansion, in view of the fact that the need for water 
grows not only as our population grows and not only in one area but all over the 
country. 

Only recently, the Washington papers have carried items, perhaps not drawing 
much attention, pointing out the fact that across the river.in .Virginia there, is 
going to be ‘rationing of water during the coming summer. - I think most of us 
will recall that last summer there was a shortage of water in, New York and, 
mind you, there are areas where water is ordinarily plentiful ; 

I think that this program is important, too, because as a nation which fre- 
quently points the way, we can, while directly benefiting ourselves, indirectly 
benefit large areas of the world’s surface where populations could develop new 
production from the earth if nearby saline water could be made available for 
domestic and related uses 

Since the enactment of this program in 1952, as I think has been pointed out 
by the Department in its report on the bill, new reservoirs have had to be built; 
water is being transported over great distances; the water table has been lowered 
as the result of supplementing the water supply by new, wells; the Geological 
Survey is coneerned about the lowering of the water table. It appears to be 
clear to him who will look that our water resources, those:upor which we normally 
rely, are diminishing or are being contaminated. For the future of the country 
and of our citizens who, happily for us, are increasing i nuiitHer daily, we must 
find new supplies. 
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I think it is important to note here a point that I have tried to stress on ot 
occasions. Although this, on its face appears to be purely a civilian matter, 


nonetheless closely and intimately entwined with the defense of our countrys 
Water, I need hardly point out, is an imperative ingredient for food and othe 


products and for the maintenance of both our militarv and @ivilian population 
Water is also, I believe, of growing importance as a cleanser following atomie 
attack. Thus it would seem to me that we need to devote every engerey to the 
experimental work now going on and it should be continued and enlarged and 


enhaneed, in order to provide our country at the earliest possible time with a way 
of producing substantial, additional quantities of necessary water at a cost whie 
will be reasonable. 

I think that there has been testimony before, and probably would be again, that 
private industry is not yet prepared and does not feel justified in undertaking the 
developmental work of saline water conversion to the extent it should be carried 
on at present. Ata later point it may be that water companies of larger or smaller 
size, or private, cooperative, or municipal agencies, may wish to enter this neces- 
sary field. As of now, however, it is up to the Federal Government to maintain and 
to accelerate the program now underway. 

I think that all who have participated in this program so far are delighted 
by the fact that substantial progress has been made. However, it is admitted that 
considerable work remains to be done, even to attain the initial goals which were 
38 cents per thousand gallons for municipal water and 12 cents per thousand gal- 
lons for irrigation water. Nonetheless, the goal is in sight and, in my judgment, 
if I may give it to the committee, it is a goal that should be reached as quickly as 
scientific and technological progress will permit us to reach it. 

It is for these reasons that I am rather distressed that the bill now before you, 
although on its face covers a 10-year period and authorizes an appropriation of 
$6 million, actually does not do this. 

Looked at analytically, the bill before you is a proposal to extend the present 
act through fiscal year 1963, namely, for another 8 years and the authorization, 
while it speaks in terms of $6 million, includes approximately $1 million already 
expended and when the sum allowed for administrative expenditures is deducted 
from the total, leaves perhaps a little more than $3 million for actual work. 

We need pilot plants. We need soon, I would suggest to you, a demonstration 
plant, something on the order of the one established at Rifle, Colo., for the develop- 
ment of oil from shale, or the one at Louisiana, Mo. (now unhappily closed), to 
develop oil from coal. 

It is my thoughtful judgment that while extending this program at least until 
1963, or perhaps through fiscal 1965, the authorization should be increased to 
$25 million in order that the Department of the Interior can push this program 
with all the energy, the imagination, and the sincerity which it deserves 

It was this committee which helped initiate the program in the first place. | 
think it was at that time that I proposed a $25 million program. I renew the 
suggestion because it seems to me that time has demonstrated that if the program 
was necessary in 1952, it is even more necessary now. One needs but little vision 
to see that it will become increasingly important in the years that lie ahead. 

Thank you for this opportunity to submit my views on this vital subject 


(Thereupon at 12 o’clock noon, the hearing was concluded. ) 
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